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PREFACE 


In  our  professional  practice  we  have  frequently  been 
applied  to  for  a  treatise  on  Building,  to  which  the 
young  student  in  Architecture,  as  well  as  in  Building, 
might  refer  and  see,  in  an  erection  of  simplicity  or 
splendour,  the  necessity  of  studying  all  the  details 
essential  for  such  erection.  In  the  office  of  the  Archi- 
tect, it  frequently  occurs  that  Buildings,  from  the 
variableness  of  practice,  are  only  taken  in  detached 
parts  as  the  work  proceeds  ;  and  in  the  workshop  of 
the  Builder  {where  they  have  drawings  and  specifications 
to  work  from) y  the  workman,  or  pupil,  is  seldom  allowed 
to  see  them,  but  takes  his  instructions  from  the  fore- 
man for  the  portion  of  work  to  be  executed;  conse- 
quently he  has  little  opportunity  of  acquiring  the 
combined  information  requisite  for  the  artisan  in  the 
building  department  to  possess. 

Under  such  considerations  the  present  work  was 
projected  by  Mr.  Weale,  the  publisher  of  the  rudi^ 
mentary  works  on  the  Arts  and  Sciences. 

We  have,  in  this  sketch  of  a  pair  of  dwellings, 
endeavoured  to  show  and  describe  the  manner  in  which 
a  building,  from  the  commencement  of  it  to  its  com- 
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pletion,  should  be  dissected  and  studied  in  its  various 
meclianical  departments,  and  how  they  work  and  com- 
bine with  each  other. 

We  first  submit  a  set  of  probationary  drawings,  all 
drawn  to  the  same  scale,  and  then  show  the  requisite 
details,  as  they  would  generally  occur,  for  the  comple- 
tion of  the  carcass,  and,  lastly,  the  finishings.  We 
have  also  divivled  the  specification,  quantities,  and 
estimates,  into  corresponding  parts.  It  may  not  always 
be  desirable  to  make  such  a  distinction,  but  this  being 
a  rudimentary  work,  we  have  adopted  this  method  in 
order  to  make  it  as  intelligible  as  possible  to  the  stu- 
dent in  the  Building  art.  We  have  also  given  as 
much  attention  to  the  drainage,  supply  of  water, 
ventilation,  &c.,  as  the  importance  of  such  an  erection 
demands. 

It  may  be  proper  to  observe,  that  we  have  not 
strictly  conformed  to  the  Metropolitan  Building  Act, 
but  have  endeavoured  to  show  how  to  erect  a  sub- 
stantial building  with  every  attention  to  the  prevention 
of  such  casualties  as  buildings  of  this  class  are  fre- 
quently liable  to. 

In  submitting  this  as  one  of  a  series  of  designs  with 
their  details,  allow  us  to  acknowledge  the  information 
quoted  from  the  rudimentary  series  of  scientific  works 
before  alluded  to,  as  we  have  freely  referred  to  any  of 
them  that  would  assist  us  in  conveying  our  views  in 
the  theoretical  and  practical  construction  of  buildings. 
Perhaps  no  one  is  more  liable  to  criticism  than  the 
architect  for   domestic   arrangements ;  consequently 
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there  are  few  wlio  devote  their  time  to  it.  An  archi- 
tect justly  observes :  to  produce  a  building  fit  for  its 
purposes,  and  substantially  beautiful  at  the  same  time, 
is  a  good  step  towards  perfection.  And  probably  the 
allusion  to  street  architecture  might  with  benefit  be 
here  quoted. 

It  is  stated  that,  in  alluding  to  the  building  at  the 
corner  of  Fleet  Street  and  Chancery  Lane : — It  is  a 
good  step  towards  that  perfection  which  the  commercial 
architecture  of  the  metropolis  may  reach.  Fleet  Street 
and  the  Strand,  transformed  into  a  succession  of  such 
edifices,  might  become  a  worthy  Corso  for  the  trading 
Rome,  and  make  a  grand  connecting  point  between 
the  region  of  docks  and  warehouses  at  one  end,  and  of 
mansions  and  palaces  at  the  other.'^ 

The  building  referred  to  is  an  example  of  a  commer- 
cial edifice.  It  were  better,  indeed,  that  the  elements 
of  mercantile  life  were  exemplified  in  its  habitations. 
We  have  surely  had  enough  of  doubtful  objects  in 
stucco,  &c.  :  sober  and  straightforward,  not  uncomely^ 
are  the  operations  of  upright  tradesmen ;  so  let  their 
offices,  warehouses,  and  shops,  be  truthful,  substantial, 
cheerful,  ornamental  piles.  Thought  is  not  thrown 
away  when  applied  to  the  improvement  of  our  streets 
and  mercantile  edifices.  A  man  will  carry  on  his 
affairs  with  a  healthier  and  clearer  mind,  surrounded 
by  buildings  of  the  class  we  are  now  writing  about, 
than  in  such  dens  of  darkness  as  some  of  the  buildings 
in  the  neighbourhood  of  Chancery  Lane. 

There  is  such  correspondence  between  outward  forms 


and  shows,  and  inner  feelings  and  emotions,  in  all 
truthful  matters,  that  it  is  far  from  an  affair  of  indif- 
ference in  what  manner  of  form  we  transact  our 
commerce,  with  what  impress  of  form  we  endow  our 
churches,  or  in  what  fashion  of  apartments  we  meet 
our  friends  and  children.  Providence  has  arranged 
this  world  upon  these  considerations  (so  to  speak),  and 
surrounded  parts  of  the  earth  with  cheerfulness  and 
healthful  beauties. 

We,  who  in  our  offices  and  ledgers  have  often  little 
enough  thought  of  Providence,  shall  we  esteem  it  in- 
different whether  we  follow  Jffis  precepts  here,  where, 
perhaps,  we  need  their  healthful  influence  most  ? 

To  architects,  at  least,  this  question  is  not  unim- 
portant, in  an  architectural  point  of  view ;  for  it  is  in 
such  we  speak.  As  a  sanitary  question,  these  things 
are  happily  decided. 

The  importance  of  domestic  architecture  must  be 
held  in  a  very  different  estimation  to  what  it  has  been, 
by  any  one  who  hopes  to  assist  in  the  revival  of  all 
architecture,  dead  since  the  sixteenth  century  in  our 
country. 

We  are  a  commercial  people,  and  a  common*  sense 
trading  race  ;  he  who  can  find  a  brotherhood  in  archi- 
tecture with  the  great  republics  of  mediaeval  Italy,  the 
commercial  communities  of  Florence,  Genoa,  Sienna, 
will  perceive  nothing  but  a  source  for  the  highest 
gratulations.  We  shall  have  our  San  Michele, 
Sansovino,  &c.  We,  too,  may  become,  amid  this 
Kaleidoscope  Europe,  a  stand-point  of  light  for  the 
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after-times  to  reckon  from ;  but,  to  achieve  this  we 
must  recognise  and  know  ourselves.  We  must  develop 
and  not  conceal  our  nationality,  in  arts  as  in  all  things 
else.  From  the  streets  of  our  cities  and  .manufacturing 
towns,  our  wealth  and  power  proceed.  Let  these 
become  the  stepping-stones  to  our  temples  ;  as  they 
must  do,  if  our  temples  and  our  worship  are  to  be 
sincere.  It  is  not  by  forgetting,  but  remembering,  our 
commercial  street-life  that  we  shall  become  a  people 
great  in  wisdom  as  in  wealth. 

And,  indeed,  why  should  words  be  multiplied  about 
the  matter  ?  It  is  from  these  things  that  we  are  grow- 
ing a  wise,  and,  so  much  as  there  is  of  it,  a  holy  people. 
From  counting-houses,  offices,  warehouses,  and  cham- 
bers, come  the  schemes  for  baths  and  wash-houses,  and 
model  dwellings,  ragged  schools,  and  reformatory 
asylums.  There  on  one  side  the  genius  of  the  shop- 
keeping  people  make  them;  beyond  them  burns  the 
glory  of  future  England.  What  if,  on  the  other  side, 
those  who  have  no  work  to  do  embroider  mediaeval 
patterns  and  multiply  Gothic  churches  over  the  land  ? 
Let  us  be  grateful  that  they  do  so  much. 

But  meanwhile  the  architects  have  work  to  do  ;  the 
public  demands  its  streets  and  warehouses.  Let  us 
bear  in  mind  how  great  these  things  are  in  their 
destinations — not,  truly,  all  cheating  and  adulteratioD 
— let  us  remember  that  we  are  erecting  buildings  to- 
day through  which  the  future  contemplate,  and  the 
dwellers  therein  are  preparing  the  paths  of  truth  hy 
their  duties  and  their  charities. 
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Let  us  then  look  upon  those  buildings  and  streets  in 
their  proper  light,  and  build  as  if  building  for  honour- 
able men  :  to  give  our  minds  tone,  let  us  discipline 
them  to  see  in  this  shop-keeping  what  promise  of  great- 
ness it  encloses  ;  and,  recognising  the  nature  of  the 
times,  perceive  that  it  is  in  these  very  streets  that  the 
way  is  opened  for  us  to  commence  our  stone  daguerreo- 
type of  the  nineteenth  century. 

Architects  are  the  limners  for  the  future;  to  them 
is  perhaps  entrusted  the  verdict  which  remotest  times 
will  form.  All  else  will  go,  as  it  has  gone,  of  Art  and 
man's  production.  But  Architecture,  that  substitute 
for  Nature,  is  nourished  by  time  as  the  fossil  history 
of  mankind;  and  as  the  shells  which  the  nautilus 
and  ammonite  of  the  primaeval  world  have  formed, 
become  to  us  the  sure  records  and  interpreters  of 
their  far-departed  times ;  so  these  shells  under  wh^h 
animal  life  has  dwelt,  which  religion  has  formed  and 
inhabited,  will  become,  may-be,  to  future  races  the  only 
and  fossil  records  whence  the  epoch  of  man  shall  be 
clearly  read.  For  us,  then,  who  have  to  mould  these 
latest  medals  of  creation,  there  is  the  responsibility 
that  we  rightly  represent  our  race — our  age  ;  it  is  not 
surely  all  untruthful.  We  forge  the  long  chain  of 
antique  history  link  by  link — almost  from  architec- 
tural remains  :  from  these  we  deduce  a  people  and  a 
history  for  our  edification,  instruction,  and  example. 
Regarded  in  this  light,  study  will  soon  disclose  to  u& 
what  valuable  and  unique  opportunity  domestic  archi- 
tecture affords  in  our  time.    There  are  yet  higher 
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views,  under  whose  radiance  the  architect  begins  to 
perceive  the  great  influence  and  responsibility  of  his 
work.  But  the  consideration  of  what,  and  how  great 
effect  upon  the  mind,  external  objects  exert,  may  be 
explained  on  another  occasion. 

After  thus  adverting  to  street  and  mercantile  archi- 
tecture, we  would  solicit  some  little  attention  to  that 
style  suitable  and  applicable  for  domestic  purposes  or 
dwellings,  that  may  be  proposed  to  be  erected  in  the 
suburbs  or  environs  of  such  as  Cities,  Towns,  or 
Boroughs,  before  alluded  to.  For  wherever  our  places 
of  business  assume  a  different  and  more  healthy  cha- 
racter for  their  various  purposes,  and  in  their  erec- 
tion a  more  permanent  and  architectural  feature,  the 
dwellings,  cottages,  villas,  mansions,  &c.,  of  the  sur- 
rounding country  approximate,  in  a  corresponding 
extent,  with  such  improvements,  and,  consequently, 
the  buildings  for  domestic  purposes  become  equally 
combined  with  other  classes  of  architecture,  a  reflection 
and  monument  of  the  people,  and  a  key  to  the  date 
of  their  erection.  It  was  by  witnessing  this  laudable 
improvement  that  is  daily  taking  place  in  this  City 
and  other  parts  of  the  country,  and  in  acquiescence 
with  numerous  applications  for  a  series  of  designs 
suitable  for  the  domestic  arrangement  and  social  com- 
fort of  all  grades  of  society,  the  present  works  were 
projected.  It  is  admitted  that  much  ignorance  exists 
as  to  the  necessary  knowledge  in  the  erection  of  an 
edifice,  how  ever  simple :  and  this  is  a  powerful  draw- 
back to  the  execution  of  such  undertakings.    It  is 
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also  proverbial  that  false  estimates,  whicli  are  fre- 
quently tendered,  dishearten  many  from  the  prosecu* 
tion  of  their  plans,  in  the  well-founded  suspicion  that 
the  expenditure  will  exceed  the  means  appropriated 
for  that  purpose. 

In  the  erection  of  an  edifice,  much  depends  on  the 
choice  of  materials,  whether  for  fitness  or  durability  ; 
and  a  correct  guide  in  the  selection  of  them,  on  the 
most  cheap  and  economical  principles,  cannot  there- 
fore but  be  regarded  as  a  desideratum  by  every  one 
connected  with  or  concerned  in  building,  whether 
for  profit  or  private  purposes.  An  elaborate  and  ex- 
planatory specification,  with  the  quantities  of  the 
various  materials  required  in  each  department,  their 
prices,  the  amount  of  labour  and  price  required  for 
working  them,  with  accompanying  design,  so  that  any 
one  about  to  build  may  arrive  at  the  total  expense 
before  commencing ;  the  most  approved  and  efficient 
methods  of  water  supply,  drainage,  warming,  venti- 
lating, according  with  the  magnitude  of  the  design, 
will  form  an  important  feature  of  the  ivork.  We  have 
commenced  our  series  with  a  design  for  a  pair  of  semi- 
detached dwellings,  the  estimated  expense  of  each  of 
which  would  be  about  £600,  or  £1,200  the  pair  ;  thereby 
giving  a  selection  for  the  retired  tradesman,  or  the 
gentleman  of  moderate  wealth  who  may  wish  to  build 
over  his  own  demesne,  fully  detailing  the  most  ap- 
proved and  efficient  methods  of  construction,  as  well  as 
finishings,  as  a  guide  to  the  various  trades  employed 
in  the  building  art. 
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Each  design  is  exemplified  with  a  perspective  view 
of  the  building,  accompanied  with  all  requisite  plans, 
elevations,  sections,  and  details,  drawn  to  a  large  scale ; 
thereby  making  this  volume  a  work  of  instruction  to 
the  student  and  builder,  and  one  of  reference  to  the 
professional  practitioner  in  all  his  requirements. 
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ERECTION  OF  DWELLING-HOUSES. 

CHAPTER  I. 

1V"hen  it  is  determined  to  erect  an  edifice  of  any  de- 
scription, the  first  and  primary  consideration  should  be 
the  money  intended  to  be  expended  ;  the  next,,  when 
possible,  the  choice  of  situation,  not  only  as  respects  its 
efficient  drainages,  dryness,  and  general  healthiness, 
but  also  as  regards  its  relative  position  with  other 
buildings,  and,  when  a  number  are  proposed  to  be 
erected  on  a  new  site,  to  their  being  so  placed  as  not  to 
interfere  with  or  injure  the  eflect  of  the  surrounding 
scenery.  Consequently,  it  is  desirable,  after  a  space  of 
ground  has  been  appropriated  for  building  purposes, 
surveyed,  levelled,  plotted,  &c.,  that  a  perspective 
bird^s-eye  view  should  accompany  the  plans,  not  so 
much  that  the  design  there  exhibited  should  be  carried 
into  execution,  but  that  they  shall  not  interfere  with 
the  principal  prospect,  and  as  little  as  possible  intercept 
the  view  or  prospect  of  each  other.* 

The  lamentable  way  in  which  the  beauty  and  love- 
liness of  the  finest  landscape  may  be  injured  or  destroyed 
by  buildings  and  grounds  is  exemplified  by  the  far- 
famed  view  from  the  top  of  Richmond  Hill.    What  it 

*  Mr.  C.  B.  Allen's  "  Cottage  Building  "  vol.  42  of  this  series. 
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was  when  Thomson  wrote  it  would  perhaps  be  difficult 
to  say  j  but  now — instead  of  the  houses  and  villas^  and 
the  gardens  about  them^  harmonising  with  and  forming 
a  part  of  the  general  view  to  be  examined  in  detail  — 
after  the  eye  is  satiated  with  the  whole^  it  is  first  struck 
with  the  glaring  newness  (for  they  all  seem  as  if  they 
wer^e  painted  and  pointed  regularly  once  every  year)  of 
first  one  and  then  another  of  these  regularly  built  boxes 
placed  in  the  middle  of  a  large  square  garden  or  lawn^ 
and  surrounded  by  a  high  fence^  and  the  country  round 
being  thickly  wooded  close  up  to  the  wall,  the  formality 
of  the  grounds  is  rendered  truly  distressing/^ 

A  landscape  made  up  of  a  collection  of  square  fields, 
surrounded  by  regular  hedge-rows,  and  dotted  here  and 
there  with  cubical,  newly -painted  boxes  and  straight 
roads,  may  satisfy,  as  it  commonly  does,  the  owners  of 
the  several  lots,  but  can  never  be  otherwise  than  pain- 
ful to  the  eye  of  an  artist.  But  what  is  called  land- 
scape scenery  in  England  is  mostly  of  this  description, 
and  appears  to  be  admired  on  the  ground  of  its  cultiva- 
tion and  plenty,  qualities  perfectly  distinct  from  it, 
considered  as  a  beautiful  object. 

If  any  general  rule  could  be  given  for  the  laying  out 
of  building  grounds,  it  would  be  to  avoid  everything 
considered  essential — long  rows  of  houses  all  of  the 
same  height,  semi-circular  rows  with  a  tall  house  in  the 
centre,  &c.  The  unsightliness  of  the  common  plan  will 
be  seen  by  contrasting  the  picturesque  cities  of  York 
or  Lincoln  with  the  formal  and  uninteresting  appear- 
ance of  Bath  or  Cheltenham,  or  they  may  be  seen  side 
by  side  in  the  old  town  of  Hastings  and  the  modern 
Eversfield,  with  the  adjoining  triumphal-arched  town  of 
St.  Leonards.    From  this  cause,  London,  though  the 
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iargest,  is  probably  the  least  picturesque  city  in  Europe. 
Lord  Beaconsfield,  in  his  Tancred/'  has  ably  contrasted 
the  old  part  of  London  with  the  new,  and  has  pointed  out 
the  absence  of  all  interest  of  character  in  the  modern 
portions.  Strange  that  he  should  have  been  able  to  see 
so  clearly  that  which  professors  of  the  art  have  not  only 
been  blind  to^  but  are  continually  helping  to  increase. 

If  the  building  is  proposed  to  be  placed  by  the  side 
of  a  public  road,  it  would  be  desirable  to  erect  the 
principal  front  facing  the  south-east  or  south-west  as 
nearly  as  possible.  The  principal  front,  therefore,  can 
only  in  certain  situations  be  parallel  to  the  public  road, 
but  the  preference  should  be  given  to  the  south-east. 
The  complete  drainage  of  a  house  is  a  point  of  the 
utmost  importance,  as  upon  it  mainly  depends  the 
health  and  comfort  of  its  inmates — and  not  only  is  it 
requisite  that  the  drainage  be  perfect ;  but  it  must  be 
as  little  liable  as  possible  to  get  out  of  order,  and  when 
disturbed  for  the  purpose  of  cleaning,  should  be  capable 
of  reinstatement  with  the  materials  at  first  used.  The 
most  essential  points  to  be  attended  to  in  the  drainage 
of  buildings  generally,  where  main  sewers  are  formed, 
are  the  following: — Assuming  in  this  plate  that  the 
main  sewer  is  constructed  in  the  front  or  principal 
road — and  we  desire  to  convey  all  our  soil,  waste 
water,  &c.,  into  it.  On  the  block  plan  in  Plate  III., 
upon  which  are  shown  the  grounds,  buildings,  &c., 
mark  the  most  accessible  places  for  fixing  the  tank, 
guUeys,  traps,  siphons,  &c. ;  and  then  upon  a  skeleton 
block-plan  and  section,  Plate  11. ;  show  the  principal 
pipes  for  the  conveyance  of  water  to  the  tank,  and  the 
waste  and  soil  drains,  into  the  principal  sewer,  with  the 
necessary  fails,  traps,  and  guiieys  required. 
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Soilage-drains  are  sufficiently  large  for  the  passage 
of  the  soil  and  water  when  their  diameter  is  6  inches. 
They  should  have  a  fall  of  not  less  than  6  inches  in 
every  100  feet,  and  more  where  possible.  They  should 
be  made  water-tight  in  order  to  prevent  the  liquid 
portions  of  the  soilage  from  escaping  and  so  leaving  the 
solid  matters  in  the  drain.  The  waste  water  passed 
through  should  be  amply  sufficient  to  carry  the  soilage 
onward.  To  prevent  the  foul  air  generated  in,  or  re- 
turning by  the  drains,  the  waste  pipe  should  be  double- 
trapped  by  a  P-trap  under  the  sink  where  the  waste 
water  enters,  and  by  a  guUey  trap  short  of  the  inlet  to 
the  drain. 

It  is  becoming  the  custom  now  in  large  towns  to 
keep  the  drains  conveying  the  surface-water  and  those 
from  roofs  separate  from  those  used  for  soil-pipes,  sink, 
and  bath  wastes,  &c.,  the  latter  only  being  taken  to  the 
sewer,  whilst  the  former  is  discharged  into  the  nearest 
water-course  or  river,  as  circumstances  permit ;  a  dupli- 
cate system  of  drainage  in  fact  being  adopted.  If,  how- 
ever, it  is  considered  desirable  to  store  the  rain-water 
for  use,  it  should  be  taken  to  a  specially-constructed 
tank^  as  shown  on  Plate  II.,  and  described  on  p.  9. 
The  pipes  used  should  be  of  the  best  salt-glazed  stone- 
ware, with  the  joints  made  in  Portland  cement.  It  is 
also  a  good  plan  to  bed  these  pipes  in  concrete,  and 
then,  after  they  have  been  tested  and  found  to  be  water- 
tight, to  cover  them  with  another  layer  of  concrete. 

The  house-drains  should  be  laid  in  straight  lines  (all 
curves  being  avoided  where  possible),  the  various 
branches  from  water-closets,  sink,  and  bath-wastes,  &c., 
being  each  taken  direct  to  a  man-hole  or  inspection 
chamber,  constructed  in  some  convenient  place  in  the 
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rear  of  the  house,  from  which  the  main  drain  may  be 
taken  direct  to  the  sewer.  A  similar  man-hole  or  in- 
spection chamber  should  be  constructed  in  front  'of 
the  house,  upon  the  line  of  the  main  drain ;  by  this 
arrangement,  in  the  event  of  any  stoppage  occurring, 
the  position  and  nature  of  same  can  be  readily  ascer- 
tained. A  plan  and  section  of  this  inspection  chamber 
is  given  on  Plate  XIII.  ;  it  should  be  built  in  stock 
bricks  in  cement,  upon  a  bed  of  concrete  at  least  6 
inches  thick,  the  bottom  and  sides,  to  a  height  of  2 
feet,  being  finished  in  trowelled  cement.  Where  the 
drain  passes  through  inspection  chamber  the  ordinary 
pipes  are  discarded,  and  half-round  white-glazed  chan- 
nel-pipes are  used  instead  (and  for  the  branches  also)  ; 
the  top  of  chamber  is  covered  with  a  4-inch  tooled 
York  stone,  with  a  perforation  in  centre,  upon  which 
is  placed  an  iron  man-hole  cover,  Fig.  2,  Plate  XIII., 
to  allow  of  inspection.  Where  the  depth  of  drain  is  more 
than  4  feet  from  surface,  wrought-iron  steps  should 
be  fixed  at  sides  of  chamber.  The  inspection  chamber 
in  front  of  house  should  also  have  an  interceptor-trap, 
as  shown  at  a.  Fig.  1,  Plate  XIII.,  inserted  in  the  line 
of  drain  nearest  to  main  sewer,  to  cut  off  any  danger 
of  sewer-gas  entering  from  same.  The  upper  limb  of 
this  interceptor  shows  what  is  called  the  flushing-arm, 
for  flushing  that  portion  of  the  main  drain  lying  be- 
tween the  sewer  and  inspection  chamber  ;  it  is  also 
recommended  to  introduce  fresh  air  into  this  inspection 
chamber  by  means  of  a  short  length  of  drain-pipe  con- 
nected thereto  at  one  end,  as  shown  at  b.  Fig.  1,  Plate 
XIII.,  the  other  end  being  taken  to  some  convenient 
spot,  from  whence  a  galvanized  iron  pipe,  at  least  4 
inches  in  diameter,  should  be  taken  to  a  height  of  6 
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feet  (fitted  agamst  a  wall  if  possible),  finished  at  top 
with  a  galvanized  iron  air  inlet  with  a  mica  valve-flap, 
Fig.  3,  Plate  XIII. 

At  the  highest  point  of  the  main  drain  and  connected 
thereto,  should  be  fixed  a  ventilating-pipe  of  galva- 
nized iron,  not  less  than  4  inches  in  diameter,  carried 
up  the  wall  of  main  building  (well  away  from  any  win- 
dows) at  least  three  feet  above  the  eaves  of  roof,  and 
surmounted  with  either  a  ventilating-cowl  or  a  wire 
grating. 

All  drains  should  be  laid  outside  the  house  or  out- 
buildings wherever  possible. 

The  rain-water  pipes,,  wastes  from  baths,  lavatories, 
sinks,  &c.,  should  not  be  connected  directly  with  the 
drains,  but  should  discharge  at  their  feet  in  the  open 
air,  over  a  trap  or  gully,  such  as  that  shown  on  Fig.  4, 
Plate  XIII.  Soil-pipes,  which  should  be  of  stout  lead 
or  galvanized  iron  with  caulked  joints,  should  be  fixed 
externally  (not  internally),  and  be  carried  up  to  form 
ventilating-pipes  in  the  manner  previously  described. 

Sujjply  of  Water. 

The  arrangements  for  distributing  a  supply  of  water 
over  the-  different  parts  of  a  building  will  depend  very 
materially  on  the  nature  of  the  supply,  whether  con- 
stant or  intermittent.  The  most  common  method  of 
supply  is  from  water- works,  by  pipes  which  communi- 
cate with  private  cisterns,  into  which  the  water  is 
turned  at  stated  intervals. 

A  cistern  in  a  dwelling-house  is  always  more  or  less 
an  evil ;  it  takes  up  a  great  deal  of  space,  costs  a  great 
deal  of  money  in  the  first  instance,  and  often  causes 
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inconvenience  from  leakage,  from  the  bursting  of  the 
service  pipes  in  frosty  weather,  and  from  the  liability 
of  self-acting  cocks  to  get  out  of  order.  The  common 
material  for  the  cistern  itself  is  stout  galvanized  iron  ; 
but  slate  cisterns  are  also  occasionally  used.  The 
service  or  feed-pipe  for  a  cistern,  in  the  case  of  an 
intermittent  supply,  must  be  sufficiently  large  to  allow 
of  its  filling  during  the  time  the  water  is  turned  on 
from  the  main.  The  flow  of  water  into  the  cistern  is 
regulated  by  a  ball-cock,  so  called  from  its  being  opened 
and  shut  by  a  lever  with  a  copper  or  zinc  ball  which 
floats  on  the  surface  of  the  water.  The  service  pipes 
to  the  different  parts  of  the  building  are  laid  into  the 
bottom  of  the  cistern,  but  should  not  come  within  an 
inch  of  the  actual  bottom,  in  order  that  the  sediment, 
which  is  always  deposited  in  a  greater  or  less  degree, 
may  not  be  disturbed  :  the  mouth  of  each  pipe  should 
be  covered  by  a  rose,  to  prevent  any  foreign  substance 
being  washed  into  the  pipes  and  choking  the  taps.  To 
afford  a  ready  means  of  clearing  out  the  cistern,  a  waste- 
pipe  is  inserted  quite  at  the  bottom,  sufficiently  large 
to  draw  off  the  whole  contents  in  a  short  time  when 
required ;  into  the  side  of  the  cistern  is  fitted  a  short 
length  of  lead  pipe,  called  a  "  warning  pipe/'  to  carry 
off  any  water  when  from  any  disarrangement  in  the 
working  of  the  ball-cock  the  water  continues  running 
after  the  cistern  is  full.  To  insure  proper  attention 
to  this  warning  pipe,  it  is  usual  for  the  end  of  it 
to  discharge  in  the  open  air  where  it  can  be  easily 
seen. 

Where  the  supply  of  water  is  constant,  instead  of 
being  intermittent,  private  cisterns  may  be  altogether 
dispensed  with ;  the  main  pipes  not  being  required  to 
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discharge  a  large  quantity  of  water  in  a  short  time, 
may  be  of  smaller  bore,  and  consequently  cheaper,  and 
a  considerable  length  of  pipe  is  saved,  as  the  water  can 
be  laid  on  directly  to  the  several  taps,  instead  of  having 
to  be  taken  up  to  the  cistern  and  then  brought  back 
again.  The  constant  flow  of  water  through  the  pipes 
also  much  diminishes  the  risk  of  their  bursting  in  frosty 
weather  from  freezing  of  their  contents,  wben  there  is 
not  a  regular  supply  of  water  from  the  mains  of  water 
works,  if  any,  as  it  frequently  occurs.  In  new  localities,, 
wells  are  sunk,  and  the  water  raised  by  means  of 
pumps,  and  conveyed  by  pipes  to  its  required  destina- 
tion ;  and  as  rain-water  is  considered  the  purest  of  all 
water,  it  may  be  considered  desirable  to  construct  a 
filtering  tank  for  its  reception ;  and  where  there  is  a 
want  of  wholesome  water,  a  tank  might  be  constructed 
large  enough  to  receive  the  rain-water  from  the  roofs 
of  a  number  of  houses.  This  would  insure  a  constant 
supply  of  soft  and  pure  water  for  all  domestic  purposes. 

The  same  would  apply  wbere  there  is  no  complete 
system  of  sewerage  ;  a  large  manure  tank  might  be  con- 
structed. 

It  is  calculated  that  the  average  quantity  of  water 
which  falls  on  a  square  yard  of  surface  in  Britain,  in  a 
year,  amounts  to  about  120  gallons,  which,  for  a  building 
containing  100  square  yards  of  roof,  gives  12,000 
gallons,  an  ample  quantity  for  all  purposes.  Rain- 
water tanks  are  generally  constructed  in  the  following 
manner  : — The  ground  being  excavated,  the  bottom  is 
laid  witb  one  or  two  courses  of  bricks,  upon  which  two 
or  three  courses  of  tiles  are  laid  in  cement,  and  the 
sides  and  ends  are  formed  with '  brickwork  in  cement. 
And  the  whole  is  then  rendered  with  cement  about  an 
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incli  in  thickness.  The  top  is  either  domed  or  covered: 
with  a  flat  stone.  To  filter  water  into  a  tank  of  this 
kind  a  small  well  or  cistern  is  constructed,  the  bottom 
of  which  is  perforated  to  admit  the  water,  upon  which 
the  charcoal  is  laid,  and  then  covered  over  with 
another  perforated  plate,  as  shown  and  described  on 
Plate  XIV. ;  a  pump  is  then  applied  to  the  smaller 
cistern  or  filter  for  the  supply.  This,  as  will  be 
perceived  on  inspection,  would  admit  of  ready  cleaning, 
as  the  filter  could  at  any  time  be  lifted  out.  Plate  XIV., 
Fig.  1,  is  a  section  of  the  rain-water  tank ;  h  the 
cistern ;  A  the  stone  cover  to  the  same  ;  e  e  the  por- 
tion for  the  filtered  water  ;  r  filtering  medium  ;  c  c  the 
perforated  portion  for  allowing  the  water  to  force  itself 
through  the  filtering  medium  F  ;  J  rod  for  lifting  the 
filters  out  of  cistern  when  it  requires  cleaning  ;  c  the 
supply  pipe ;  d  waste  ditto.  Fig.  2  is  a  plan  of  the 
same  tank ;  A  cistern  ;  b  slate  or  earthenware  filter. 
A  modification  of  this  arrangement  may  be  adopted 
for  smaller  buildings,  and  a  bucket  may  be  applied  for 
dipping  the  water  from  the  filter. 
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CHAPTER  II. 

BRICKLAYER. 

Our  rirainap^e,  water  supply,  Sec,  having  been  con* 

nidered  as  far  as  relates  to  our  design,  perhaps  the  next 

consideration  would  be  for  the  erection  of  the  carcass  of 

the  building,  and  probably  we  cannot  do  better  than 

commence  with  the  bricklayer,*    The  business  of  a 

bricklayer  consists  in  the  execution  of  all  kinds  of  work 

in  which  brick  is  the  principal  material ;  and  in  London 

it  usually  includes  paving  with  bricks  or  tiles.  Where 

undressed  stone  is  much  used  as  a  building  material, 

the  bricklayer  occasionally  executes  this  kind  of  work 

also ;  and  in  the  country  the  business  of  the  plasterer 

is  sometimes  connected  with  the  above-named  branches. 

And  here,  perhaps,  we  cannot  do  better  than  give  the 

list  of  tools  required,  and  the  classification  of  them. 

The  tools  of  the  bricklayer  are — the  trowel,  to  take  up 

and  spread  the  mortar,  and  to  cut  bricks  to  the  requisite 

size  j  the  brick-axe  for  shaping  them  to  the  required 

bevel ;  the  tin-saw  for  making  incisions  in  them  to  be 

cut  with  the  axe;  and  a  rubbing -stone  to  rub  the  bricks 

smooth  after  being  roughly  axed  into  shape.  The 

jointer  and  the  jointing-rule  are  used  for  running  the 

centres  of  the  mortar  joints ;  the  raker  for  raking  out 

the  joints  of  old  brickwork,  previous  to  repointing ;  the 

hammer  for  cutting  chases  and  splays ;  the  banker, 

which  is  a  piece  of  timber  about  six  feet  long,  raised  on 

supports  to  a  convenient  height,  to  form  a  table  on 

♦  Consult  Mr.  E.  Dobson's  four  volumes  in  tliis  series.  I.  "Art  of 
Building,"  No.  22 ;  II.  "  Bricks  and  Tiles,"  No.  23  ;  III.  "  Masorry 
and  Stonecutting,"  No.  25 ;  and  IV ,  "  Foundations,*'  No.  44. 
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which  to  cut  the  bricks  to  any  gauge  for  which  moulds 
and  bevels  are  required.  The  crow-bar,  pick-axe,  and 
shovel  are  used  in  digging  out  the  foundation ;  and 
the  rammer  in  punning  the  ground  round  the  footings^ 
and  in  rendering  the  foundation  firm  where  it  is  soft^ 
by  beating  or  ramming. 

To  set  out  the  work  and  keep  it  true^  the  bricklayer 
uses  the  square,  the  level,  and  the  iilumh-rule.  For 
circular  work  he  uses  templets^  and  battering -rules ;  lines 
and  are  used  to  lay  the  courses  by,  and  measuring- 
rods  to  take  dimensions  when  brickwork  has  to  be 
carried  up  in  conjunction  with  stonework ;  the  height 
of  each  course  must  be  marked  on  a  gauge-rod,  that  the 
joints  of  each  may  coincide. 

The  bricklayer  is  supplied  with  bricks  and  mortar 
by  a  labourer,  who  carries  them  in  a  hod  ;  the  labourer 
also  makes  the  mortar^  and  builds  and  strikes  the  scaf- 
folding. The  bricklayer's  scaffold  is  constructed  with 
standards,  ledgers,  and  putlogs.  The  standards  are 
fir  poles^  from  forty  to  fifty  feet  long,  and  six  or  seven 
inches  in  diameter  at  the  butt  ends,  which  are  firmly 
bedded  in  the  ground.  When  one  pole  is  not  sufii- 
ciently  long,  two  are  lashed  together,  top  and  butt, 
the  lashings  being  tightened  with  wedges.  The  ledgers 
are  horizontal  poles,  placed  parallel  to  the  walls  and 
lashed  to  the  standard  for  the  support  of  the  put- 
logs. The  putlogs  are  cross  pieces,  usually  made  of 
birch,  and  about  six  feet  long,  one  end  resting  in  the 
wall,  the  other  on  a  ledger.  On  the  putlogs  are  placed 
the  scaffold  boards,  which  are  stout  boards  hooped 
with  iron  at  the  ends,  to  prevent  them  from  splitting. 

♦  The  templet  should  be  carefully  cut  to  the  form  of  the  work  to  be 
executed.  For  description  of  the  tools  used,  see  Weale's  "  Technical 
Dictionary,"  No.  36  of  this  series. 
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A  bricklayer  and  his  labourer  will  lay  in  a  day  about 
1000  bricks,  or  abouc  two  cubic  yards. 

The  tools  required  for  tiling  are  the  lathing -hammer y 
with  two  gauge  marks  on  it,  one  at  7  and  the  other  at 
1\  inches  ;  the  iron  lathing -staff ,  to  clinch  the  nails ; 
the  troivel,  longer  and  narrower  than  that  used  for 
brick-work;  the  bosse,  for  holding  mortar  and  tiles,  with 
an  iron  hook  to  hang  it  to  the  tiles  or  to  a  ladder ;  and 
the  striker,  a  piece  of  lath  about  10  inches  long,  for  clear- 
ing off  the  superfluous  mortar  at  the  foot  of  the  tiles. 

Brickwork  is  measured  and  valued  *  by  the  rod  or  by 
the  cubic  yard,  the  price  including  the  erection  and 
use  of  scaffolding,  but  not  centering  to  arches,  which 
is  an  extra  charge.  Bricknogging,  pavings,  and  facings 
by  the  superficial  yard.  Digging  and  steining  of  wells 
and  cesspools  by  the  foot  in  depth  according  to  size, 
the  price  increasing  with  the  depth.  Plain  tiling  and 
pantiling  are  valued  per  square  of  100  feet  superficial. 

A  journeyman  bricklayer  receives  from  ^^d,  to  l()\d. 
and  a  labourer  Q^d.  per  hour. 

The  following  memoranda  may  be  useful : — 
"Weights  of  duteeent  kinds  of  Eaeth. 
15 J  cubic  feet  of  chalk     weigh     .    .    .    one  ton. 
18  „  clay  ,,        •    •    •  \ 

18  night  soil  ,,        .    .    .  f  one  ton 

19  „         gravel  ...  I  each. 
21          ,,          sand          ,,         .    .    .  ' 

Twenty-seven  cubic  feet,  or  1  cubic  yard,  is  called  a 
single  load,  and  2  cubic  yards  a  double  load. 

A  measure  of  lime  is  27  cubic  feet,  and  contains  21 
strike  bushels. 

A  bricklaj^er's  hod  measures  1  ft.  4  in.  X  9  X  9,  and 
contains  20  bricks. 

*  See  Mr.  A.  0.  Beaton's  **Measnrements  and  Quantities,"  in  thii 
series. 
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A  rod  of  brickwork  measures  16^  ft.  square,  li  brick 
thick  {which  is  called  the  reduced  or  standard  thickness) 
or  272ft.  Sin.  superficial  or  306  cubic  feet,  or  11| 
cubic  yards. 

A  rod  of  brickwork,  laid  four  courses  to  a  foot  in 
height,  requires  4,353  stock  bricks. 

Ditto  Hi  inches  to  four  courses,  4,533  stock  bricks. 

These  calculations  are  made  without  allowing  for 
waste,  which  is  necessary,  because  the  space  occupied  by 
flues,  bond-timber,  &c.,  and  for  which  no  deduction  is 
made,  more  than  compensates  for  any  waste;  and  in  build- 
ing dwelling-houses,  4,540  stocks  to  a  rod  is  sufficient. 

If  laid  dry,  5,370  to  the  rod. 

4,900  ditto  in  wells  and  circular  cesspools. 

A  rod  of  brickwork,  laid  4  courses  to  gauge  12  in., 
contains  235  cubic  feet  of  bricks  and  71  cubic  feet  of 
mortar,  and  weighs  about  15  tons. 

A  rod  of  brickwork  requires  1^  cubic  yards  of  chalk 
lime,  and  3  single  loads  of  sand,  or  1  cubic  yard  of 
stone  lime,  and  3|  loads  of  sand  or  36  bushels  of 
cement,  and  an  equal  quantity  of  sharp  sand. 

A  cubic  yard  of  mortar  requires  9  bushels  of  lime 
and  1  load  of  sand. 

Lime  and  sand,  and  likewise  cement  and  sand,  lose 
one-third  of  their  bulk  when  made  into  mortar. 

The  proportion  of  mortar  or  cement,  when  made 
up,  to  the  lime  or  cement  and  sand  before  made  up,  is 
as  2  to  3. 

Lime  or  cement  and  sand  to  make  mortar  require  as 
much  water  as  is  equal  to  one-third  of  their  bulk. 

A  cubic  yard  of  concrete  requires  34  cubic  feet  of 
material ;  or  if  the  gravel  is  to  the  lime  as  6  to  1,  a 
concrete  will  require  1*1  cubiiL'  yard  of  gravel  and  eand^ 
and  3  bushels  of  lime. 
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Facing  requires  7  bricks  per  foot  superficial. 
Gauged  arches  10  ditto,  ditto. 

Bricknogging^  per  yard  superficial,  requires  30  bricks 
on  edge,  or  45  laid  flat. 

PAYING. 

Stock  bricks  laid  flat  require  36  per  yard  superficial 
Paving  ditto  on  edge      „     52  „ 
Paving  ditto  laid  flat      „     36  „ 
Ditto  on  edge  „     82  „ 

Dutch  clinkers  „    140  „ 

12-inch  pa^dng  tiles  „  9  „ 
10-inch      ditto  „     13  „ 

TILING. 
Description.  ^Ses? 

With  pantiles  12   .  . 

Ditto  11    .  . 

Ditto   10    .  . 

With  plain  tiles  4    .  • 

Ditto  3i  .  . 

Ditto     .......     3    .  . 

N.B. — A  square  of  pantiHng  requires  one  bundle  of  laths,  and  125 
sixpenny  nails  ;  and  plain  tiling,  one  bundle  laths,  one  peck  of  tile 
pins,  and  3  hods  of  mortar. 

A  TABLE 

Of  the  Sizes  and  Weights  of  various  Articles  employed  in  Building, 


No.  required 
per  Square. 

.  150 

.  164 

.  180 

.  600 

.  700 

.  800 


Description. 

Length. 

Breadtli. 

Thickness. 

Weight. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

lbs.  ozs. 

Stock-biicks  .    .  . 

.  each 

0 

8| 

0 

t 

0 

2i 

5  0 

Paving  ditto  .    .  . 

•  j> 

0 

9 

0 

0 

If 

4  0 

Dutch  clinkers  .  , 

>> 

0 

6i 

0 

3 

0 

14 

1  8 

12-inch  paving- tiles 

0 

llf 

0 

US 

0 

14 

13  0 

10 -inch  ditto 

•  » 

0 

n 

0 

9| 

0 

1 

8  9 

Plain  tiles     .    .  . 

0 

0 

0 

Of 

2  5 

Pantile   laths,  per 

*10-feet 

120 

0 

0 

0 

1 

4  6 

Ditto,  12-feet  ditto 

144 

0 

0 

^ 

0 

1 

5  0 

N.B.— A  bundle 

contains 

twelve  laths. 

Plain  tile  laths,  per 

bundle  . 

500 

0 

0 

1 

0 

oi 

8  0 

Thirty  bundles 

of  laths 

make  a  load. 
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To  ascertain  the  quantity  of  brickwork*  contained  in 
B  well,  take  the  diameter,  allowing  the  thickness  on 
one  side,  three  times  of  which,  and  one-seventh,  will 
be  the  circumference.  This  should  be  multiplied  by 
the  depth,  and  the  contents  brought  into  brick  and  half 
work. 

To  find  what  quantity  of  water  a  well  will  hold, 
multiply  half  the  circumference  by  half  the  diameter ; 
this  should  be  multiplied  by  the  depth,  and  will  give 
the  number  of  cubic  feet  which  will  contain  6  gallons 
and  1  pint  each. 

Having  explained  the  various  tools  and  principal 
materials  used  in  the  trade  of  a  bricklayer,  we  would 
impress  upon  the  young  artisan  to  give  some  attention 
to  geometrical  drawing,  without  which  he  will  never  be 
enabled  to  read  or  comprehend  the  design  he  may  be  en- 
trusted with  to  execute.  For,  even  in  the  simple  turning 
of  an  arch  over  a  centre  already  fixed  for  him,  unless  he 
knows  that  every  brick  should  radiate  to  a  centre  and 
knows  how  to  find  that  centre,  he  will  never  be  certain  of 
making  sound  work  to  his  arch.  We  have  endeavoured 
to  show  this  in  two  diagrams  shown  on  Plate  XVI., 
Pigs.  4  and  5.  Let  1 — 2  be  the  opening  or  span  of 
the  segment  of  an  arch ;  e  f  the  rise ;  stretch  a  line, 
or  apply  a  straight  edge,  from  2  to  f,  and  mark  the 
centre  c;  apply  the  square,  and  the  point  where  it 
intersects  the  centre  of  the  rise  b  f  will  be  the  centre 
for  the  arch ;  consequently,  b  will  be  the  converging 
point  for  all  the  bricks  on  that  arch.  Fig.  5  merely 
exemplifies  the  same  principle  applied  to  the  ellipse. 

*  Much  time  will  be  saved  by  using  the  Slide-rule  in  making  these 
cjalculations.  See  "The  Slide  lluie,  and  its  Use,"  by  Mr.  C.  Hoare,  in 
Uii;i  z>eries. 
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CHAPTER  III. 

CARPENTER. 

The  business  of  the  carpenter  consists  in  framing 
timber  together  for  the  construction  of  floors ^  parti- 
tions y  roofs y  8fc.^ 

The  carpenter's  principal  tools  are  the  adze,  the  saWj 
and  the  chisel,  to  which  may  be  added^  the  chalh-line, 
•plumb-rule,  level,  and  square.  The  work  of  the  car- 
penter does  not  require  the  use  of  the  plane,  which 
is  one  of  the  chief  tools  of  the  joiner;  and  this 
forms  the  principal  distinction  between  these  two 
trades^  the  carpenter  being  engaged  in  the  rough 
frame- work^  and  the  joiner  on  the  finishings  and 
decorations  of  buildings. 

Probably  the  first  occupation  a  carpenter  will  have 
in  a  building  is  the  preparation  and  laying  of  bond- 
timber^  making  and  fixing  of  centres^  &c.  Bond-timber 
and  wood-bricks  were  formerly  used  as  the  only  means 
for  providing  against  irregular  settlement  in  the  brick- 
work. There  is^  however^  a  great  objection  to  the  use 
of  timber  in  the  construction  of  a  wall,  as  it  shrinks 
away  from  the  rest  of  the  work,  and  often  endangers 
its  stability  by  rotting.  Instead  of  bond-timbers,  hoop- 
iron  bond  is  now  very  generally  used.  This  is  formed 
of  iron  hooping  tarred,  to  protect  the  iron  from  contact 
with  the  mortar,  and  laid  in  the  thickness  of  the  mortar 
joint.  This  forms  a  very  permanent  longitudinal  tie, 
and  has  all  the  advantages,  with  none  of  the  disad- 
vantages, of  the  bond-timbers. 

*  **  Carpentry  and  Joinery,"  founded  on  Robison  and  Tredgold, 
No.  182  ;  and  The  Construction  of  Roofs  of  Wood  and  Iron,"  No. 
228  of  this  series. 
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Floors. 

Tlie  assemblage  of  timbers  forming  any  naked  floor- 
ing may  be  either  single  or  donble.  Single  flooring 
is  formed  with  joists  reaching  from  wall  lo  wall,  where 
they  rest  on  plates  of  timber,  built  into  the  brickwork, 
and  called  wall-plates.  The  floor-boards  are  nailed 
over  the  upper  edges  of  the  joists,  whose  lower  edges 
receive  the  lathing  and  plastering  of  the  ceilings. 
Double  floors  are  constructed  with  stout  binding  joists, 
a  few  feet  apart,  reaching  from  wall  to  wall,  and  sup- 
porting ceiling  joists,  which  carry  the  ceiling,  and 
bridging  joists,  on  which  are  nailed  the  floor-boards, 
in  double  framed  flooring,  the  binders,  instead  of  rest- 
insT  on  the  walls,  are  supported  on  girders.  Single 
flooring  is  in  many  respects  inferior  to  double  flooring, 
being  liable  to  sag  or  deflect,  so  as  to  make  the  floors 
concave;  and  the  situation  of  the  joists  occasions 
injury  to  the  ceilings,  and  likewise  shakes  the  walls. 
This  may  be  prevented  in  single  floors  by  herring-bone, 
trussing  them,  and  introducing  an  iron  rod  from  wall- 
plate  to  wall-plate,  as  shown  and  described  on  Plate 
XIX.,  Pigs.  1,  3,  3,  and  4.  Fig.  5  shows  the  method 
of  applying  sound  boarding  puggings,  &c.,  to  prevent 
any  sound  passing  between  the  upper  and  lower  floors. 
In  double  floors,  the  stiffness  of  the  binders  and  girders 
prevents  both  deflection  and  vibration,  and  the  floors 
and  ceilings  hold  their  lines,  that  is,  retain  their  in- 
tended form  much  better  than  in  single  flooring. 

If  it  were  not  for  the  increased  expense,  it  would  be 
much  better  for  all  the  joists  of  a  single  floor  to  be 
laid  on  a  plate  supported  by  projecting  corbels,  which 
prevents  the  wall  being  crippled  in  any  way  by  the  in- 
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sertion  of  the  joists.  The  plates  of  basement  floors 
are  best  supported  on  small  piers  carried  up  from  the 
footings.  This  is  an  important  point  to  be  attended  to^ 
as  the  introduction  of  timbers  into  a  wall  is  nowhere 
likely  to  be  productive  of  such  injurious  effects  as  at 
the  foundations^  where  from  damp  and  imperfect  venti- 
lation all  woodwork  is  liable  to  speedy  decay. 

Partitions. 

The  partitions  forming  the  interior  divisions  of  a 
building  may  be  either  solid  walling  of  brick  or  stone^ 
or  they  may  be  constructed  entirely  of  timber,  or  they 
may  be  frames  of  timber^  filled  in  with  masonry  or 
brickwork.  It  would  always  be  best  for  durability, 
and  security  against  fire,  to  make  the  partitions  of 
solid  walling;  but  this  is  not  always  practicable; 
and  in  the  erection  of  houses  they  are  generally  made 
of  timber. 

The  principles  to  be  kept  in  view,  m  the  construction 
of  framed  partitions,  are  very  simple.  Care  must  be 
taken  to  avoid  any  cross  strain,  and  they  should  not  in 
any  way  depend  for  support  upon  subordinate  parts 
of  the  construction,  but  sliould  form  a  portion  of  the 
main  carcass  of  the  building,  and  quite  independent 
of  the  floors,  which  should  not  support,  but  be  sup- 
ported by  them. 

When  a  partition  extends  through  two  or  more 
stories  of  a  building,  it  should  be  as  much  as  possible 
a  continuous  piece  of  framing,  with  strong  sills,  at 
proper  heights,  to  support  the  floor-joists. 

Where  openings  occur,  as  for  folding-doors,  or  where 
a  partition  rests  on  the  ends  of  the  sill  only,  it  should 
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be  strongly  trussed,  so  that  it  is  as  incapable  of  settle- 
ment as  the  walls  themselves. 

From  want  of  attention  to  these  points,  we  fre- 
quently see  in  dwelling-houses  floors  which  have  sunk 
into  curved  lines,  doors  out  of  square,  cracked  ceilings 
and  broken  cornices,  and  gutters  that  only  serve  to 
conduct  the  roof-water  to  the  interior  of  the  building, 
to  the  injury  of  ceilings  and  walls,  and  the  great  dis- 
comfort of  the  inmates. 

Roofing, 

In  roofs  of  the  ordinary  construction,  the  roof- 
covering  is  laid  upon  rafters,  supported  by  horizontal 
purlins,  which  rest  on  upright  trusses,  or  frames  of 
timber,  placed  on  the  walls  at  regular  distances  from 
each  other.  Upon  the  framing  of  the  trusses  depends 
the  stability  of  the  roof;  the  arrangement  of  the 
rafters  and  purlins  being  subordinate  matters  of  detail. 
The  timbering  of  a  roof  may  be  compared  to  that  of  a 
double-framed  floor ;  the  trusses  of  the  former  corre- 
sponding to  the  girders  of  the  latter,  the  purlins  to  the 
binders,  and  the  rafters  to  the  joists. 

Timber  roofs  may  be  divided  into  two  heads : — 

First,  Those  which  exert  merely  a  vertical  pressure 
on  the  walls  on  which  they  rest. 

Secondly,  Those  in  which  advantage  is  taken  of  the 
strength  of  the  walls  to  resist  a  side  thrust,  as  in  many 
of  the  gothic  open-timbered  roofs 

Trussed  roofs  exerting  no  side  thrust  on  the  walls 
consist  essentially  of  a  pair  of  principals,  or  principal 
rafters,  and  a  horizontal  tie-beam,  and  in  large  roofs 
these  are  connected  and  strengthened  by  king  and 
queen  posts  and  struts. 
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The  collar  beam  roof  is  the  most  simple  truss,  in 
which  the  tie  is  above  the  bottom  of  the  feet  of  the 
principal^  which  is  often  done  in  small  roofs  for  the 
sake  of  obtaining  height.  In  this  roof  the  feet  of 
both  common  and  principal  rest  on  a  wall-plate^  and 
the  tie  is  called  a  collar.  The  purlins  rest  on  the 
collar^  and  the  common  rafters  butt  against  a  ridge 
running  along  the  top  of  the  roof.  This  kind  of 
truss  is  only  suited  for  very  small  spans^  as  there  is  a 
cross  strain  on  that  part  of  the  principal  below  the 
collar  which  is  rendered  harmless  in  a  small  space 
by  the  extra  strength  of  the  principal ;  but  which,  in 
a  larger  one,  would  be  very  likely  to  thrust  out  the 
walls. 

In  roofs  of  larger  spans  the  tie-beams  are  placed 
below  the  feet  of  the  principals,  which  are  tenoned  into 
and  bolted  or  strapped  to  them.  To  keep  the  beam 
from  sagging,  or  bending  by  its  own  weight,  it  is  sus- 
pended from  the  head  of  the  principal  by  a  king-post 
of  wood  or  iron.  The  lower  part  of  the  king-post 
affords  abutments  for  struts,  supporting  the  principals 
immediately  under  the  purlins,  so  that  no  cross-strain 
is  exerted  on  any  of  the  timbers  in  the  truss,  but  they 
all  act  in  the  direction  of  their  length,  the  principals 
and  struts  being  subjected  to  compression,  and  the 
king-posts  and  tie-beams  to  tension.  The  common 
rafters  butt  on  a  pole  plate,  the  tie-beams  resting  either 
pn  a  continuous  wall-plate,  or  on  short  templates  of 
wood  or  stone.  Where  the  span  is  considerable,  the 
tie-beam  is  supported  at  additional  points  by  suspension 
pieces  called  queen  posts,  from  the  bottom  of  which 
spring  additional  struts  ;  and  by  extending  this  principle 
ad  infinitum  we  might  construct  a  roof  of  any  span, 
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were  it  not  that  a  practical  limit  is  imposed  by  the 
nature  of  the  materials. 

Having  in  a  cursory  manner  described  the  princi- 
ples of  framings  we  will  now  endeavour  to  describe 
some  of  the  principal  joints  made  use  of  in  framing. 
Timbers  that  have  to  be  joined  in  the  direction  of 
their  lengthy  are  what  is  termed  scarfed  together^  that 
is^  an  oblique  cut  is  made  across  the  width  of  one 
piece  at  the  end^  proposed  to  be  joined^  and  a  corre- 
sponding one  to  the  piece  proposed  to  be  added  to  it^ 
with  bird^s-mouth  bevels  at  each  end  and  notches  in 
the  middle  to  admit  of  oak  or  iron  wedges ;  these  are 
then  placed  together  and.  secured  either  by  iron  bolts 
or  straps.  The  king-post  is  connected  with  the  tie- 
beam  by  a  tenon  and  mortice^  and  the  post  should  be 
cut  somewhat  shorty  to  give  the  power  of  screwing  up 
the  framing  after  the  timber  has  become  fully  seasoned. 
The  tie-beam  may  be  suspended  from  the  king-post 
either  by  a  bolt  or  by  a  strap  passed  round  the  tie- 
beam^  and  secured  by  iron  wedges  or  cotters  passing 
through  a  hole  in  the  king-post ;  this  last  is  the  more 
perfect^  but  at  the  same  time  the  more  expensive  of  the 
two  methods. 

The  king-post  is  generally  cut  with  joggles  for  the 
principal  rafters  and  struts  to  abut  against  and  frame 
into.  The  ends  of  the  principal  rafters  and  struts 
should  be  cut  off  as  nearly  square  as  possible^  and 
tenoned  into  the  joggles — otherwise  when  the  timber 
shrinks^  which  it  will  more  or  less,  the  thrust  is  thrown 
upon  the  edge  only^  which  splits  or  crushes  under  the 
pressure  and  causes  settlement. 

The  wall- plates  are  halved  and  dove-tailed  together, 
and  the  tie-beams  cogged   upon   them,  the  purlins 
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bridged  upon  the  principal  rafters,  and  the  common 
rafters  notched  upon  the  purlins.  And  it  sliould  be 
observed,  as  a  general  rule,  all  timbers  should  be 
notched  down  to  those  on  which  they  rest,  so  as  to 
prevent  their  being  moved  either  lengthways  or  side- 
ways. Where  an  upright  post  has  to  be  fixed  between 
two  horizontal  sills,  as  in  the  case  of  the  uprights  of 
a  common  framed  partition,  it  is  simply  tenoned  into 
them^  and  the  tenons  secured  with  oak  pins  driven 
through  the  cheeks  of  the  mortice. 

The  carpenter  requires  considerable  bodily  strength 
for  the  handling  of  the  timbers  on  which  he  has  to 
work ;  he  should  have  a  knowledge  of  mechanics,  that 
he  may  understand  the  nature  of  the  strains  and  thrusts 
to  which  his  work  is  exposed,  and  the  best  method  of 
preventing  or  resisting  them  ;  and  he  should  have  such 
a  knowledge  of  working  drawings  as  will  enable  him, 
from  the  sketches  of  the  architect,  to  set  out  the  lines 
for  every  description  of  work  for  centering,  framing, 
&c.,  that  may  be  entrusted  to  him  for  execution. 

In  measuring  carpenter^s  work,  the  tenons  are  included 
in  the  length  of  the  timber.  This  is  not  the  case  in 
joiner^s,  in  which  they  are  allowed  for  in  the  price. 
Carpenter^s  work  is  generally  measured  by  the  square 
of  100  feet,  and  the  cubical  contents  of  every  square 
taken  out ;  and  nothing  is  to  be  deducted  for  chimneys, 
as  the  extra  thickness  of  the  trimmers  will  make  up 
the  deficiency,  and  in  a  quarter  partition  the  braces  and 
extra  thickness  of  the  door-posts  will  make  up  for  the 
opening,  but  the  head  and  sill  must  be  taken  separate  ; 
and  if  the  joists  or  quarterings  in  roofs  or  partitions  are 
13  inches  asunder,  one-twentieth  of  the  quantity  found 
is  to  be  taken  off — but  if  placed  within  1 1  inches,  one- 
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twentieth  must  be  added.  And  in  measuring  the  work 
for  labour,  only  take  the  extreme  verge,  including  the 
bearings,  one  way,  and  make  no  deductions  for  well- 
holes,  chimney-breasts,  doorways,  &c.  The  timber  to 
be  collected  the  full  length  and  size,  and  charged  as 
cube  fir,^'  without  labour.  The  following  tables 
should  be  constantly  borne  in  mind  by  the  young  car- 
penter : — 

Lineal  or  running  measure  contains  12  inches  in  1 
foot,  3  feet  in  1  yard,  3  yards  1  fathom,  and  1,760  yards 
or  5,280  feet  in  one  mile. 

Superficial  measure  contains  144  square  inches  in  1 
foot,  9  feet  in  1  yard,  and  100  feet  in  1  square  of  floor- 
ing, roofing,  partitioning,  &c. ;  272J  feet  in  1  rod  or 
pole,  and  160  poles  in  4,840  yards,  or  43,560  feet  in 

1  acre. 

Cubic  measure  comprises  the  length,  breadth,  and 
thickness,  and  contains  1,728  inches  in  1  cubic  foot, 
27  cubic  feet  in  one  cubic  yard,  282  cubic  inches  in  1 
gallon,  and  6  gallons  and  1  pint  in  each  cubic  foot. 

To  measure  round  timber,  multiply  the  mean  or 
quarter  girt  by  itself,  and  that  product  by  the  length 
by  cross  multiplication,  and  the  cubical  quantity  will 
be  ascertained.  For  instance  :  suppose  a  piece  of  tim- 
ber to  girt  6  feet,  one-quarter  of  this  will  be  1  foot 
6  inches,  which,  multiplied  by  1  foot  6  inches,  will  give 

2  feet  3  inches  superficial,  which,  multiplied  by  the 
length  (say  20  feet),  will  give  the  contents — 45  feet 
cube ;  and  in  the  same  way  for  any  other  si^e. 
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A  TABLE 

Of  quantities  of  Timber  each  mahing  One  Load. 


50  cubic  feet  of  square  timber. 

40  ditto  of  round  or  rougb. 
150  sq.  feet  of  4-iQch  planking. 
170  sq.  feet  of  3j-incb  ditto. 
200  sq.  feet  of  3-incb  ditto. 
240  sq.  feet  of  2|-inch  ditto. 
300  sq.  feet  of  2-incb  ditto. 
400  sq.  feet  of  IJ-inch  ditto. 


600  sq.  feet  of  1-inch  planking 
30  12 -feet  3-incb  deals. 
26  14-feet  ditto  ditto. 
18  20-feet  ditto  ditto. 
25  12-feet  3-incb  plank 
21  14-feet  ditto  ditto. 
18  16 -feet  ditto  ditto. 
15  20-feet  ditto  ditto. 


The  following  quantities  of  Material  will  each^  on  an  average^  weigh 
One  Ton  : — 

35  12-feet  2j-incb  deals. 
30  ditto     3-incb  ditto. 


39  cubic  feet  of  oak  timber. 
50     ditto     of  fir       , , 
60     ditto     of  elm  ,, 
45  feet  of  ash 

50  feet  of  beech  ,» 


38  ditto     3-inch  ditto. 


The  member  of  Cubic  Feet  in  every  Square  of  Flooring^  Roofing^  or  Quartet 
Fartitions  of  the  following  different  dimensions ^  the  timbers  one  foot 
a^arty  and  one  extra  one  allowed  in  a  width  of  16  feet, 

EOOFS  AND  QUAETEB  PARTITIONS. 


cubic 

cubic 

inches. 

ft. 

in. 

inches. 

ft. 

in. 

2  by  2i  . 

•    •    .  3 

34 

3  by  4i  . 

.    .    .  8 

8 

2  „  3  . 

.    .    .  4 

0 

4      2J-     .  . 

.    .  6 

7 

3      2|  • 

.    ,    .  4 

11 

4  „  4  . 

.    .  10 

10 

3  „  3  . 

.    .    .  5 

9 

4      4J     .  . 

.    .  12 

6 

3      3|-  . 

.    .    .  6 

5 

4  „  5      .  . 

,    .    .  13 

2 

3  „  4  . 

.    .    .  7 

8 

Kaked  Flooe  without  Gieder. 


cubic 

cubic 

Inches. 

ft. 

in. 

inches. 

ft. 

in. 

5  by  21     .  . 

.    .  8 

3 

9  by  21     .  . 

.    .    .  14 

9 

5  „  3      .  . 

.    .  9 

7 

9  „  3 

.    .  17 

3 

6  „  2i     .  . 

.    .  9 

9 

10  „  2i     .  , 

•    .  16 

7 

6  „  3      .  . 

.    .  11 

6 

10  „  3 

.    .  19 

0 

.    .  11 

5 

H  „  2J     .  , 

.    .  18 

5 

7  „  3      .  . 

•    .  13 

4 

11  „  3      .  , 

.    .  20 

9 

8  „  2J    .  . 

.    .  13 

1 

12  „  2^     .  . 

.    .  19 

0 

8  „  3      .  . 

.    .  15 

4 

12  „  3       .  . 

.    .  23 

0 

The  above  tables  of  difierent  scantlings  will  be  found 
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very  useful  to  those  who  are  unacquainted  with  taking, 
squaring,  and  cubing  dimensions;  as  also  to  such  as 
have  to  make  an  estimate  in  a  hurry^  as  they  are 
the  common  dimensions  of  fir  scantling  for  joists^ 
rafters,  and  quarters  for  roofs  and  partitions,  of  second^ 
third,  and  fourth-rate  houses  :  but  we  would  advise  the 
young  carpenter  to  take  the  dimensions  of  the  timber 
required  for  any  stated  work,  and  square  and  cube 
them  himself.'*^ 


CHAPTER  IV. 

MASON. 

The  business  of  the  mason  consists  in  working  the 
stones  to  be  used  in  a  building  to  their  shape  and  set- 
ting them  in  their  places.  The  works  connected  with 
the  trade  of  the  mason  are  those  of  the  stone-cutter, 
who  hews  and  cuts  large  stones  roughly  into  shape 
preparatory  to  their  being  worked  by  the  mason,  and 
of  the  carver,  who  executes  the  ornamental  portions  of 
the  stone-work  of  a  building,  as  enriched  cornices, 
capitals,  &c.  Where  the  value  of  stone  is  considerable 
it  is  sent  from  the  quarry  to  the  building  in  large 
blocks,  and  cut  into  slabs  and  scantlings  of  the  required 
size  with  a  stone-mason^s  saw,  which  difi*ers  from  that 
used  in  any  other  trade  in  having  no  teeth.  It  is  a 
long  thin  plate  of  steel,  slightly  jagged  on  the  bottom 
edge,  and  fixed  in  a  frame,  and,  being  drawn  backwards 
and  forwards  in  a  horizontal  position,  cuts  the  stone  by 
its  own  weight.    To  facilitate  the  operation  a  heap  of 

*  See  "  Quantities  and  Measurements,'*  by  Alfred  Charles  Beaton, 
md  "  The  Slide  Rule  and  its  Uses,*'  by  Charles  Hoare,  both  in  thii 
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sharp  sand  is  placed  on  an  inclined  plane  over  the 
stone^  and  water  allowed  to  trickle  through  it  so  as  to 
wash  the  sand  into  the  saw  cut.  Of  late  years  ma- 
chinery worked  by  steam-power  has  been  used  for 
sawing  marble  into  slabs  as  well  as  stone  to  a  very 
great  extent,  and  has  almost  entirely  superseded 
manual  labour  in  this  part  of  the  manufacturing  of 
chimney-pieces. 

Some  freestones,  as  Bath  stone,  are  so  soft  as  to  be 
easily  cut  with  a  toothed  saw  worked  backwards  and 
forwards  by  two  persons.  The  harder  kinds  of  stones, 
as  granites  and  gritstones,  are  brought  roughly  into 
shape  at  the  quarry,  with  an  axe  or  scappling  hammer, 
and  are  then  said  to  be  scappled,^  The  tools  used  by 
the  mason  for  cutting  stone  consist  of  the  mallet  and 
chisels  of  various  sizes.  The  mason^s  mallet  differs 
from  that  used  by  any  other  artisan,  being  similar  to  a 
dome  in  contour,  excepting  a  portion  of  the  broadest 
part,  which  is  rather  cylindrical ;  the  handle  is  short, 
being  only  sufficiently  long  to  enable  it  to  be  firmly 
grasped.  In  London  the  tools  used  to  break  the  faces 
of  the  stone  are  the  pointy  which  is  the  smallest  de- 
scription of  chisel,  being  never  more  than  a  quarter  of 
an  inch  broad  on  the  cutting  edge  ;  the  inch  tool;  the 
boaster,  which  is  two  inches  wide,  and  the  broad  tool, 
of  which  the  cutting  edge  is  three  and  a-half  inches 
wide.  The  tools  used  in  working  mouldings,  and  in 
carving,  are  of  various  sizes  according  to  the  nature  of 
the  work.  Besides  the  above  cutting  tools,  the  mason 
uses  the  banker  or  bench,  in  which  he  places  his  stone 
for  convenience  of  working,  and  straight-edges,  squares, 

*  Reduced  to  a  straight  sur£Eice  without  being  worked  smooth 
^Sco  "  Technical  Dictionary.**) 
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levels,  and  templets,  for  marking  the  shapes  of  the 
blocks,  and  for  trying  the  surfaces  as  the  work  proceeds. 
Any  angle  greater  or  less  than  a  right  angle  is  called  a 
bevel  angle,  and  a  bevel  is  formed  by  nailing  two  straight- 
edges together  at  the  required  angle ;  a  bevel  square 
is  ^square  with  a  shifting  back,  which  can  be  set  to 
any  required  bevel.  A  templet  is  sometimes  called  a 
mould;  which  moulds  are  commonly  made  of  sheet 
zinc  carefully  cut  to  the  profile  of  the  mouldings  with 
shears  and  files.  For  setting  his  work  in  place  the 
mason  uses  the  trowel,  lines,  and  pins,  the  square  and 
level,  and  plumb,  and  battering  rules  for  adjusting  the 
faces  of  upright  and  battering  walls. 

The  mason^s  scafi*old  is  double,  that  is,  formed  with 
two  rows  of  standards,  so  as  to  be  totally  independent 
of  the  walls  for  support,  as  putlog  holes  are  inadmissible 
in  masonry. 

Of  late  years  the  construction  of  scaffolds  with  round 
poles  lashed  together  with  cords,  has  been  superseded 
in  large  works  by  a  system  of  scaffolding  of  square 
timbers  connected  together  by  bolts  and  dog-irons. 
The  hoisting  of  the  materials  is  performed  from  these 
scaflFolds  by  means  of  a  travelling  crane,  which  consists 
of  a  double  travelling  carriage  running  on  a  tramway 
formed  on  straight  sills  laid  on  the  top  of  two  parallel 
rows  of  standards.  The  crab  winch  is  placed  on  the 
upper  carriage,  and  by  means  of  the  double  motion  of 
the  two  carriages  can  be  brought  with  great  ease  and 
precision  over  any  part  of  the  work  lying  between  the 
two  rows  of  standards. 

The  facilities  which  are  afforded  by  these  scaffolds 
and  travelling  cranes  for  moving  heavy  weights  over 
large  areas  have  led  to  their  extensive  adoption,  not 
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only  mtlie  erection  of  buildings,  but  on  landing  wbarfs, 
masons*  and  iron-founders'  yards,  and  similar  situations, 
where  a  great  saving  of  time  and  labour  is  effected  by 
their  use.  Scaffolding  of  square  timbers  appears  to 
have  been  little  used  in  England  before  1837,  when 
Messrs.  Oubitt,  of  Gray's  Inn  Eoad,  applied  it  to  the 
erection  of  the  entrance  gateway  of  the  Euston  Station 
of  the  North- Western  Railway.  And  it  was  used  on  a 
very  large  scale  at  the  new  Houses  of  Parliament,  and 
the  Nelson  Column, — where  it  was  carried  up  in  perfect 
safety  to  the  height  of  180  feet.  Since  then  it  has  been 
very  generally  used  in  large  works. 

The  movable  aerrick  crane  is  also  much  used  in 
setting  mason^s  work.  It  consists  of  a  vertical  post 
supported  by  two  timber  back-stays,  and  a  long 
movable  jib  or  derrick  hinged  against  the  post  below 
the  gearing.  By  means  of  a  chain  passing  from  a 
barrel  over  a  pulley  at  the  top  of  the  post,  the  derrick 
can  be  hoisted  to  an  almost  vertical,  or  lowered  to 
nearly  a  horizontal  position,  thus  enabling  it  to  com- 
mand every  part  of  the  area  of  a  circle  of  a  radius 
nearly  equal  to  the  length  of  the  derrick.  This  gives 
it  a  great  advantage  over  the  old  gibbet-crane,  which 
only  commands  a  circle  of  a  fixed  radius,  and  the  use 
of  which  entails  great  loss  of  time  from  its  constantly 
requiring  to  be  shifted  as  the  work  proceeds. 

Derrick  cranes .  appear  to  have  been  first  introduced 
at  Glasgow,  in  1831,  by  Mr.  York,  since  which  time 
their  original  construction  has  been  greatly  improved 
upon,  and  they  are  now  very  extensively  used. 

In  hoisting  blocks  of  stone  they  are  attached  to  the 
tacMe  by  means  of  a  simple  contrivance  called  a  lewis, 
which  consists  of  the  following  arrangement: — A  taper- 
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hole  is  cut  in  the  upper  surface  of  the  stone  to  be 
raised;  the  two  side  pieces  of  the  lewis  are  inserted 
and  placed  against  the  sides  of  the  holes  (which  being 
made  in  the  form  of  a  dovetail^  and  the  aperture  in  the 
stone  made  to  correspond)^  a  centre  parallel  piece  is 
then  dropped  in  and  secured  in  its  place  by  a  strong 
pin  passing  through  all  three  pieces,  and  the  stone 
may  then  be  safely  hoisted,  as  it  is  impossible  for  the 
lewis  to  be  drawn  out  of  the  hole.  By  means  of  a  lewis, 
slightly  diflPerent  in  form  from  that  just  described, 
stone  can  be  lowered  and  set  under  water  without  diffi- 
culty, the  lewis  being  disengaged  by  means  ot  a  line 
attached  to  the  parallel  piece,  the  removal  of  which 
allows  the  other  to  be  drawn  out  of  the  mortice. 

In  stone-cutting  the  workman  forms  as  many  plane 
faces  as  may  be  necessary  for  bringing  the  stone  into 
the  required  shape  with  the  least  waste  of  material  and 
labour,  and  on  the  plane  surface,  so  formed,  applies  the 
moulds  to  which  the  stone  is  to  be  worked. 

To  form  a  plane  surface  the  mason  first  knocks  off 
the  superfluous  stone  along  one  edge  of  the  block  until 
it  coincides  with  a  straight-edge  throughout  its  whole 
length — this  is  called  a  chisel  draught.  Another  chisei 
draught  is  then  made  along  one  of  the  adjacent  edges, 
and  the  ends  of  the  two  are  connected  by  another 
draught.  A  fourth  draught  is  then  sunk  across  the 
last,  which  gives  another  angle  point  in  the  same  plane 
with  the  other  draughts,  and  the  stone  is  then  knocked 
off  between  the  outside  draughts  until  a  straight-edge 
coincides  with  its  surface  in  every  part. 

To  form  cylindrical  or  moulded  surfaces,  curved  in 
one  direction  only,  the  workman  sinks  two  parallel 
draughts  at  the  opposite  ends  of  the  stone,  to  be  worked 
until  they  coincide  with  a  mould  cut  to  the  required 
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shape^  and  afterwards  works  off  the  stone  between 
these  draughts  by  a  straight-edge  applied  at  right 
angles  to  them. 

The  formation  of  conical  or  spherical  surfaces  is 
much  less  simple^  and  requires  a  knowledge  of  the 
scientific  operations  of  stone- cuttings  a  description  of 
which  would  be  unsuited  to  the  elementary  character 
of  these  pages.  The  reader  who  wishes  to  pursue  the 
subject  is  therefore  referred  to  the  writer^s  volume  (25) 
of  this  series  on  Masonry  and  Stone-cuttings  where  he 
will  find  the  required  information. 

The  finely  grained  stones  are  usually  brought  to  a 
smooth  surface^  and  rubbed  with  sand  to  produce  a 
perfectly  even  surface. 

In  working  soft  stones  the  surface  is  brought  to  a 
smooth  face  with  a  drag,  which  is  a  plate  of  steel, 
indented  on  the  edge  like  the  teeth  of  a  saWj  to  take 
off  the  marks  of  the  tools  employed  in  shaping  it.  The 
harder  and  more  coarsely  grained  stones  are  generally 
tooled ;  that  is,  the  marks  of  the  chisel  are  left  on  their 
face.  If  the  furrows  left  by  the  chisel  are  disposed  in 
regular  order,  the  work  is  said  to  hQ  fair-tooled ;  but  if 
otherwise,  it  may  be  random-tooled,  or  chiselled,  or 
boasted,  or  pointed.  If  the  stones  project  beyond  the 
points,  the  work  is  said  to  be  rusticated  or  reticulated. 

Granite  and  gritstone  are  chiefly  worked  with  the 
scappling  hammer.  In  massive  erections,  where  the 
stones  are  large,  and  effect  is  required,  the  fronts  of 
the  blocks  are  left  quite  rough,  as  they  come  out  of 
the  quarry,  and  the  work  is  then  said  to  be  quarry 
pitched. 

Many  technical  terms  are  used  by  quarry-men,*  and 

*  See  "Technical  Dictionary  of  Terms  used  in  ArchitecfcurtJi 
Bnildingr/*  &c. 
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others  engaged  in  working  stone ;  but  they  need  not  he 
inserted  here,  as  they  are  mostly  confined  to  particular 
localities,  beyond  which  they  are  little  known,  or 
perhaps  bear  a  different  signification.  When  the  mason 
requires  to  give  the  joints  of  his  work  greater  security 
than  is  afforded  by  the  weight  of  the  stone  and  the 
adhesion  of  the  mortar,  he  makes  use  joggles,  doivels, 
and  cramps.  Stones  are  said  to  be  joggled  when  a 
projection  is  worked  out  on  one  stone  to  fit  in  a  corre- 
sponding hole  or  groove  in  the  other ;  but  this  occasions 
great  labour  and  waste  of  stone.  Dowels  are  chiefly 
made  use  of,  which  are  hard  pieces  of  stone  cut  to  the 
required  size,  and  let  into  corresponding  mortices  in 
the  two  stones  to  be  joined  together. 

Dowels  may  be  pins  of  wood,  metal,  or  stone,  used 
to  secure  the  joints  of  stone-work  in  exposed  situations, 
as  copings,  pinnacles,  &c.  The  best  material  is  copper; 
but  the  expense  of  this  metal  causes  it  to  be  seldom 
used.  If  iron  be  made  use  of  it  should  be  thoroughly 
tarred,  to  prevent  oxidation,  or  it  will  sooner  or  later 
burst  or  split  the  work  it  is  intended  to  protect. 
Dowels  are  often  secured  in  their  places  with  lead 
poured  in  from  above,  through  a  small  channel  cut  in 
the  side  of  the  joint  for  that  purpose;  but  a  good 
workman  will  eschew  lead,  which  too  often  finds  its 
way  into  bad  work,  and  will  prefer  trusting  to  very 
close  and  workmanlike  joints,  carefully  fitted  dowels^ 
and  fine  mortar.  Dowels  should  be  made  tapering  at 
one  end,  which  ensures  a  better  fit,  and  renders  the 
setting  of  the  stone  more  easy  for  the  workman. 

Iron  cramps  are  used  as  fastenings  on  the  tops  of 
copings,  and  in  similar  situations;  but  they  are  not  to 
be  recommended,  as  they  are  very  unsightly,  and  if 
thev  once  become  exposed  to  the  action  of  the  atmo* 
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sphere,  are  powerfully  destructive  agents.  Cast  iron 
is,  however,  less  objectionable  than  wrought  for  this 
purpose. 

In  measuring  mason's  work,  the  cubic  contents  of 
the  stone  is  taken  as  it  comes  to  the  hanker,  without 
deduction  for  subsequent  waste.  If  fixed  above  40  feet 
high,  an  extra  price  is  allowed  for  hoisting.  The  labour 
in  working  the  stone  is  charged  by  the  superficial  foot, 
according  to  the  kind  of  work,  as  plain  work,  sunk 
work,  moulded  work,  &c.  Pavings,  landings,  &c.,  and 
all  stones  less  than  three  inches  thick,  are  charged  by 
the  superficial  foot.  Copings,  curbs,  window-sills,  &c., 
are  charged  per  lineal  foot.  Cramps,  dowels,  mortice 
holes,  &c.,  are  always  charged  separately. 

A  journeyman  mason  will  receive  from  9^d.  to  10\d. 
per  hour,  and  the  labourer  Q\d.  per  hour ;  but  masons 
working  piece-work,  or  at  any  work  requiring  par- 
ticular skill,  will  often  earn  much  more.  The  re- 
muneration of  a  stone-carver  is  dependent  on  his  talent, 
and  the  kind  of  work  he  is  engaged  upon. 

The  following  table  of  the  weights  of  the  different 
kinds  of  stone  will  convey  an  idea  of  their  relative 
hardness,  and  of  the  labour  required  to  work  them  : — 

TABLE 

Of  the  Weights  of  different  kinds  of  Stone, 

13  cubic  feet  of  marble  .  .  . 
13J  of  granite  .    .  . 

14  „       of  Purbeck  stone 
„       of  Yorksbire  stone 

16  of  Derby sbire  grit 

15  J       „       of  Portland  stone 

16  of  Batb  stone.  . 
58  feet  superficial  of  3 -inch  York 
70           „  of  2J-incli 
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PLUMBER. 

The  work  of  the  plumber  chiefly  consists  ia  laying 
sheet  lead  on  roofs^  lining  cisterns^  laying  on  water  to 
the  different  parts  of  a  buildings  and  fixing  up  pumps 
and  water-closets.  The  plumber  uses  but  few  tools, 
and  those  are  of  a  simple  character,  the  greater  number 
of  them  being  similar  to  those  used  by  other  artificers, 
hammers y  mallets ,  planes y  chisels,  gouges,  files,  8tc.  The 
principal  tool  peculiar  to  the  trade  of  the  plumber  is 
the  bat,  which  is  made  of  beech.  It  is  about  eighteen 
inches  long,  and  is  used  for  dressing  and  flattening 
sheet  lead.  For  soldering,  the  plumber  also  uses  iron 
ladles  of  various  sizes  for  melting  solder,  as  well  as 
lead,  and  gro zing -irons  for  smoothing  down  the  joints. 
The  sheet-lead  used  by  the  plumber  is  either  cast  or 
willed,  the  former  being  generally  cast  by  the  plumber 
himself  out  of  old  lead  taken  in  exchange,  whilst  the 
latter,  which  is  cast  lead  flattened  out  between  two 
rollers  in  a  flatting  mill,  is  purchased  from  the  manu- 
facturer. Sheet-lead  is  described,  according  to  the 
«^eight  per  superficial  foot,  as  5  lb.  lead,  61b.  lead,  &c. 

Lead-pipes,  if  of  large  dimensions,  are  made  of  sheet- 
lead  dressed  round  a  wooden  core  and  soldered  up. 
Smaller  pipes  are  cast  in  short  lengths,  of  a  thickness 
three  or  four  times  that  of  the  intended  pipe,  and 
either  drawn  or  rolled  out  to  the  proper  thickness. 

Soft- solder  is  used  for  uniting  the  joints  of  lead- 
work  ;  it  is  made  of  equal  parts  of  lead  and  tin,  and  is 
purchased  of  the  manufacturer,  by  the  plumber,  at  a 
price  per  lb.,  according  to  the  state  of  the  market* 
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Laying  of  Sheet -lead. 

In  order  to  secure  lead- work  from  the  injurious 
effect  of  contraction  and  expansion  where  exposed  to 
the  heat  of  the  sun,  the  plumber  is  careful  not  to  con- 
fine the  metal  by  soldered  joints^  or  otherwise.  All 
sheet-lead  should  be  laid  with  a  slope  sufficient  to  keep 
it  dry ;  a  fall  of  one  inch  in  ten  feet  is  sufficient  for 
this  purpose,  if  the  boarding  on  which  the  lead  is  laid 
be  perfectly  even. 

Flashings  are  pieces  of  lead  turned  down  over  the 
edges  of  other  lead-work^  which  is  turned  up  against 
a  wall^  and  serve  to  keep  the  wet  from  finding  its  way 
between  the  wall  and  the  lead.  The  most  secure  way 
of  fixing  them  is  to  build  them  into  the  joints  of  the 
brickwork,  but  the  common  method  is  to  insert  them 
about  an  inch  into  the  mortar  joint^  and  to  secure  them 
with  wall  hooks  and  cement. 

A  very  important  part  of  the  business  of  the  plumber 
consists  in  fitting  up  cisterns,  pumps^  and  water-closet 
apparatus,  and  in  laying  the  different  services  and 
wastes  connected  with  the  same. 

Plumber's  work  is  paid  for  by  the  cwt. ;  milled-lead 
being  rather  more  expensive  than  cast.  Lead  pipes 
are  charged  per  foot  lineal^  according  to  size. 

Pumps  and  water-closet  apparatus  are  charged  at  so 
much  each^  according  to  description^  as  also  basins^ 
air-traps^  washers  and  plugs^  spindle  valves,  stop-cocks, 
ball-cocks,  &c. 

TABLE 

Of  the  Weight  of  Lead  Fipes  per  Yard* 
Bore.  lbs.  ozs.  Bore.  Ibe.  ozs. 

1-inch  ....    3   3  li-inch .    .    .    .11  0 

J-inch   ....    5    7  IJ-inch  .    *    .    .  !4  0 

l-inch  ....    8    0  2-inch  .    «    .    •  21  C 
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The  wages  of  a  journeyman  plumber  are  10^d» 
per  hour,  and  the  plumber's  mate  receives  6|c?.  per 
hour. 

ZINC-WORKER. 

The  use  of  sheet-lead  has  been  to  a  certain  extent 
superseded  by  the  use  of  sheet-zinc,  which,  from  its 
cheapness  and  lightness,  is  very  extensively  used  for 
almost  all  purposes  to  which  sheet-lead  is  applied.  It 
is,  however^  a  very  inferior  material,  and  not  to  be 
depended  on.  The  laying  of  it  is  generally  executed 
by  the  plumber,  but  the  working  of  zinc,  and  manu- 
facturing of  it  into  gutters,  rain  water-pipes,  chimney- 
cowls,  and  other  articles,  is  practised  as  a  distinct 
business. 

SMITH  AND  IRON-FOUNDER. 

The  smith  furnishes  the  various  articles  of  wrought 
iron  work  used  in  a  building,  as  pileslioes,  straps,  screw- 
bolts,  dog-irons,  chimney-bars,  gratings,  wrought-iron 
railing,  and  iron  balustrades  for  staircases.  Wrought- 
iron  was  formerly  much  used  for  many  purposes,  for 
which  cast-iron  is  almost  exclusively  employed ;  the 
improvements  effected  in  casting  during  the  present 
century  having  made  a  great  alteration  in  this  respect. 
The  operations  of  the  iron-founder  have  been  much 
improved  since  the  middle  of  the  last  century,  when 
the  smelting  of  iron  was  carried  on  with  wood  charcoal, 
and  the  ores  used  were  chiefly  from  the  secondary 
strata,  although  the  clay  iron-stones  of  the  coaL 
measures  were  occasionally  used.  The  weald  of  Kent 
and  Sussex  contained  many  iron-works  during  the 
seventeenth  century.  The  one  formerly  situated  at 
Lamberhurst;  near  Tunbridge  Wells,  Sussex,  is  noted 
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as  liaving  furnished  the  cast-iron  railing  round  St. 
Paul's  Cathedral.  The  tilt  hammers  used  in  forging 
bar-iron  were  chiefly  worked  by  water  power.  A  large 
pool  in  Beeding  Forest^  near  Horsham,  Sussex^  still 
retains  the  name  of  the  Hammer  Pond,  and  the  former 
sites  of  many  old  forges  in  the  Wealden  district  may 
still  be  traced  by  the  heaps  of  cinders  which  yet  remain 
here  and  there,  and  by  the  local  name  to  which  the 
works  gave  rise. 

The  introduction  of  smelting  with  pit-coal  coke 
during  the  last  century  caused  a  complete  revolution 
in  the  iron  trade.  The  ores  now  chiefly  used  are  the 
clay  iron-stones  of  the  coal  measures,  and  the  fuel  pit- 
coal  or  coke. 

Steam  power  is  almost  exclusively  used  for  the  pro- 
duction of  the  blast  furnaces,  and  for  working  the  forge 
hammers  and  rolling  mills.  For  the  production  of 
wrought-iron  in  the  ordinary  manner,  two  distinct  sets 
of  processes  are  required  :  1st,  the  extraction  of  the 
metal  from  the  ore  in  the  shape  of  cast-iron ;  2nd,  the 
conversion  of  cast-iron  into  malleable  or  bar-iron  by 
remelting,  puddling,  and  forging.  The  conversion  of 
bar-iron  into  steel  is  eff'ected  by  placing  it  in  contact 
with  powdered  charcoal  in  a  cementing  furnace. 

Cast-iron  is  produced  by  smelting  the  previously 
calcined  ore  in  a  blast  furnace  along  with  a  certain 
quantity  of  limestone  and  coke ;  the  former  acts  as  a 
flux,  while  the  combustion  of  the  latter  supplies  the 
heat.  The  metal  when  fused  sinks  to  the  bottom, 
while  the  limestone  and  the  impurities  rise  to  the  top, 
and  are  allowed  to  run  oflF,  forming  slag  or  cinder.  The 
melted  metal  is  run  off  from  the  bottom  of  the  furnace 
into  moulds  in  the  case  of  castings,  and  into  furrowi 
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made  in  a  level  bed  of  sand,  ^vhen  the  metal  is  required 
for  conversion  into  malleable  iron  ;  the  bars  thus  pro- 
duced being  called  j^iy^. 

In  the  year  1827  it  was  discovered  that  by  the  use 
of  heated  air  for  the  blast  a  great  saving  of  fuel  could 
be  effected  as  compared  with  the  cold  blast  process. 
The  hot  blast  is  now  very  extensively  used,  and  has  the 
double  advantage  of  requiring  less  fuel  to  bring  down 
an  equal  quantity  of  metal,  and  of  enabling  the  manu- 
facturer to  use  raw  pit-coal  instead  of  coke ;  so  that  a 
savingis  effected  both  in  the  quantity  and  cost  of  the  fuel. 

For  a  considerable  time  after  its  introduction  it  was 
held  in  great  disrepute;  which,  however,  may  be  chiefly 
attributed  to  the  inferior  quality  of  ores  used,  the  power 
of  the  hot  blast  in  reducing  the  most  refractory  offering 
a  great  temptation  to  obtain  a  much  larger  product 
from  the  furnaces  than  was  compatible  with  the  good 
quality  of  the  metal. 

The  use  of  the  hot  blast  by  firms  of  acknowledged 
character  has  greatly  tended  to  remove  the  prejudice 
against  it,  and  in  many  iron- works  of  high  character 
nothing  but  the  hot  blast  Avith  pit-coal  is  used  in  the 
smelting  furnaces,  the  use  of  coke  being  confined  to 
the  subsequent  processes. 

It  may  be  laid  down  as  a  principle,  that  in  archi- 
tectural structures,  at  least  where  a  proper  margin  of 
safety  has  been  provided  in  determining  the  scantlings 
of  either  cast  or  wrought-iron  to  resist  known  stresses 
in  construction,  that  it  is  practically  unimportant  at 
present  (1895)  to  the  architect  whether  the  metals  he 
specifies  or  employs  be  hot  blast  or  cold  blast. 

The  temperature  of  the  hot  blast  has  been  lately 
considerably  intensified  by  the  use  of  Siemens^s  regenc- 


38 


ERECTION  OF  DWELLING-HOUSES. 


rative  furnace.  The  reader  wishing  further  information 
respecting  these  furnaces  will  find  a  description  of  them 
in  the  articles  Heat  and  Iron  in  Tomlinson^s  Cyclo- 
paedia of  Useful  Arts."^^  The  results  obtained  are  an 
increased  temperature^  a  saving  in  the  amount  of  fuel 
used  per  ton  of  iron  obtained^  and  a  better  quality  of 
iron. 

Cast-iron  is  divided  by  the  iron-founder  into  three 
qualities : — No.  1^  or  dark  grey  cast-iron^  is  coarse- 
grained_,  soft^  and  not  very  tenacious.  "When  remelted^ 
it  passes  into  No.  2^  or  grey  cast-iron.  This  is  the 
best  quality  for  castings  requiring  strength.  When 
repeatedly  remelted^  it  becomes  excessively  hard  and 
brittle  and  passes  into  No.  3^  or  white  cast-iron^  which 
is  only  used  for  the  commonest  castings,  as  sash  weights, 
cannon  balls,  and  similar  articles. 

White  cast-iron  if  produced  direct  from  the  ore  is  an 
indication  of  derangement  in  the  working  of  the  furnace, 
and  is  unfit  for  the  ordinary  purposes  of  the  founder, 
except  to  mix  with  other  qualities. 

Girders  and  similar  solid  articles  are  cast  in  sand 
moulds  enclosed  in  iron  frames  or  boxes,  each  mould 
requiring  upper  and  lower  boxes.  A  mould  is  formed 
by  pressing  sand  firmly  round  a  wooden  pattern,  which 
is  afterwards  removed,  and  the  melted  metal  poured 
into  the  spaces  thus  left  through  apertures  made  for 
that  purpose. 

The  moulds  for  ornamental  work  and  for  hollow 
castings  are  of  a  more  complicated  construction,  which 
will  be  better  understood  from  actual  inspection  at  a 
foundry  than  from  any  written  description.  Almost  all 
irons  are  improved  by  admixture  with  others,  and  there- 
fore where  superior  castings  are  required  tbey  should 
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not  he  run  direct  from  the  smelting  furnace^  but  the 
metal  should  be  remelted  in  a  cupola  furnace^  which 
gives  the  opportunity  of  suiting  the  quality  of  the  iron 
to  its  intended  use.  Thus  for  delicate  ornamental  work 
a  soft  and  very  fluid  iron  will  be  required^  whilst  for 
girders  and  castings  exposed  to  cross  strain  the  metal 
will  require  to  be  harder  and  more  tenacious.  For 
bed-piates  and  castings  which  have  merely  to  sustain  a 
compressing  force^  the  chief  point  to  be  attended  to  is 
the  hardness  of  the  metal. 

Castings  should  be  allowed  to  remain  in  sand  until 
cool^  as  the  quality  of  the  metal  is  greatly  injured  by 
the  rapid  and  irregular  cooling  which  takes  place  from 
exposure  to  air  if  removed  from  the  moulds  in  a  red-hot 
state_,  which  is  sometimes  done  in  small  foundries  to 
economise  room. 

Staflbrdshire^  Shropshire,  and  Derbyshire  aftbrd  the 
best  iron  for  castings.  The  Scotch  iron  is  much 
esteemed  for  hollow  wares,  and  has  a  beautifully  smooth 
surface,  which  may  be  noticed  in  the  stoves  and  other 
articles  cast  by  the  Carron  Company.  The  Welsh  iron 
is  principally  used  for  conversion  into  bar-iron. 

The  conversion  of  forge  pig  into  bar-iron  is  effected 
by  a  variety  of  processes,  which  have  for  their  object 
the  freeing  of  the  metal  from  the  carbon  and  other 
impurities  combined  with  it,  so  as  to  produce  as  nearly 
as  possible  the  pure  metal. 

Besides  cast-iron  columns,  girders,  and  similar  articles 
which  are  cast  to  order,  the  founder  supplies  a  great 
variety  of  articles  which  are  kept  in  store  for  immediate 
use,  as  cast-iron  palings,  balconies,  rain  water-pipes, 
and  guttering,  air-traps,  coal -plates,  stoves,  stable- 
Strings,  iron  sashes,  &c.,  &c. 
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Both  wrought  and  cast-iron  work  are  paid  for  by 
weighty  except  small  articles  kept  in  store  for  immediate 
use^  which  are  valued  per  piece  : — 

One  cubic  foot  of  cast-iron    •    •    •    .  weighs  about  450  lbs. 

Ditto    ditto  of  wrought   „  480  „ 

Ditto   ditto  of  closely -hammered    .         „         485  „ 

The  coppersmith  provides  sheet  copper  for  covering 
roofs^  copper-gutters,  and  rain  water-pipes ;  washing 
and  brewing  coppers ;  copper  cramps  and  dowels  for 
stone-mason^s  work,  and  all  other  copper  work  in  a 
building;  but  the  cost  of  the  material  in  Avhich  he 
works  prevents  its  general  use,  and  the  washing- 
copper  is  frequently  the  only  part  of  a  building  which 
requires  the  aid  of  this  artificer.  Sheet  copper  is  paid 
for  by  the  superficial  foot,  copper  in  dowels,  bolts,  &c., 
at  per  pound. 

Warming  apparatus,  steam  and  gas-fittings,  and 
similar  kinds  of  work  are  put  up  by  the  mechanical 
engineer,  who  also  manufactures  a  great  variety  of 
articles  which  are  purchased  in  parts,  and  put  together 
and  fixed  by  the  plumber,  as  pumps,  taps,  water-closet 
apparatus. 

SLATER. 

The  business  of  the  slater  chiefly  consists  in  covering 
the  roofs  of  houses  with  slates ;  but  it  has  of  late  years 
been  very  much  extended  by  the  general  introduction 
of  sawn  slates  as  a  material  for  shelves,  cisterns,  baths, 
chimney-pieces,  and  even  for  ornamental  purposes. 

We  propose  here  to  describe  only  those  operations  of 
the  slater  which  have  reference  to  the  covering  of  roofs. 
Besides  the  tools  which  are  in  common  use  among 
other  artificers,  the  slater  uses  one  peculiar  to  his  tradg 
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called  the  zax,  which  is  a  kind  of  hatchet  with  a  sharp 
point  at  the  back.  It  is  used  for  trimming  slates  and 
making  the  holes  by  which  they  are  nailed  in  their 
places. 

Slates  are  laid  either  on  boarding  or  on  narrow 
battens  from  two  to  three  inches  wide,  the  latter  being 
the  more  common  method  on  account  of  its  being  less 
expensive  than  the  other.  The  nails  used  should  be 
either  copper  or  zinc;  iron  nails,  though  sometimes 
used,  being  objectionable  from  their  liability  to  rust. 
Every  slate  should  be  fastened  with  two  nails,  except 
in  the  most  inferior  work.  The  upper  surface  of  a  slate 
is  called  its  back,  the  under  surface  the  bed,  the  lower 
edge  the  tail,  the  upper  edge  the  head,  the  part  of  each 
course  of  slate  exposed  to  view  is  called  the  margin  of 
the  course,  and  the  width  of  the  margin  is  called  the 
gauge. 

The  bond  or  lap  is  the  distance  which  the  lower  edge 
of  any  course  overlaps  the  slates  of  the  second  course 
below,  measuring  from  the  nail-hole. 

In  preparing  slates  for  use,  the  sides  and  bottom- 
edges  are  trimmed,  and  the  nail- holes  punched  as  near 
the  head  as  can  be  done  without  risk  of  breaking  the 
slate,  and  at  a  uniform  distance  from  the  tail. 

The  lap  having  been  decided  on,  the  gauge  will  be 
equal  to  half  the  distance  from  the  tail  to  the  nail-hole, 
less  the  lap  ;  thus  a  countess  slate  measuring  nineteen 
inches  from  tail  to  nail,  if  laid  with  a  three  inch  lap, 
would  show  a  margin  of  eight  inches.  The  battens  arc 
of  course  nailed  on  to  the  rafters  at  the  gauge  to  which 
the  slates  will  work.  If  the  slates  are  of  different 
lengths,  they  must  be  sorted  into  sizes  and  gauged 
accordingly,  the  smallest  size  being  placed  nearest  the 
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ridgje.  The  lap  should  not  be  less  than  two  inches, 
and  need  not  exceed  three  inches. 

It  is  essential  to  the  soundness,  as  well  as  the  ap- 
pearance of  slater^s  work,  that  the  slates  should  all  be 
of  the  same  width,  and  the  edges  perfectly  true.  The 
Welsh  slates  are  considered  the  best,  and  are  of  a  light 
sky-blue  colour ;  the  Westmoreland  slates  are  of  a  dull 
greenish  hue. 

Slater's  work  is  measured  by  the  square  of  100 
superficial  feet,  allowance  being  made  for  the  trouble 
of  cutting  the  slates  at  the  hips,  eaves,  round  chim- 
neys, &c. 

Slabs  for  cisterns,  baths,  shelves,  and  other  sawn 
work,  are  charged  per  foot,  superficial,  according  to  the 
thickness  of  the  slab,  and  the  labour  bestowed  on  the 
work.  llubbed  edges,  grooves,  &c.,  are  charged  per 
lineal  foot. 

A  journeyman  slater  receives  9d.  per  hour,  and  his 
labourer  about  6^d.  per  hour. 
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We  liavc  now  endeavoured  to  explain  tlie  various 
trades  employed,  and  the  materials  required  for  the 
carcass  of  a  building,  and  will  commence  with  the 
finishings. 

Finishings, 

The  work  of  the  plasterer  consists  in  covering  the 
brickwork  and  native  timbers  of  walls,  ceilings,  and 
partitions  Avith  plaster,  to  prepare  them  for  painting, 
papering,  or  distempering,  and  in  forming  cornices, 
and  such  decorative  portions  of  the  furnishings  of 
buildings  as  may  be  required  to  be  executed  in  plastei 
or  cement. 

The  plasterer  uses  a  variety  of  tools,  of  which  the 
following  are  the  principal  ones  : — 

The  drag  is  a  three  pronged  rake,  used  to  mix  the 
hair  with  the  mortar  in  preparing  coarse  stuff. 

The  hawk  is  a  small  square  board  for  holding  stufi 
on,  with  a  short  handle  on  the  under  side. 

Trowels  are  of  two  kinds,  the  laying  and  smoothing 
tool,  with  which  the  first  and  the  last  are  laid,  and  the 
gauging  trowel  used  for  gauging  fine  stuff  for  cornices, 
&c.,  &c.  :  these  are  made  of  various  sizes,  from  three 
to  seven  inches  long. 

Of  floats,  which  are  used  in  floating  ceilings  and 
other  work,  there  are  three  kinds,  viz.,  the  Derby, 
which  is  a  rule  of  such  a  length  as  to  require  two  men 
to  use  it ;  the  hand-float,  which  is  used  in  furnishing 
stucco ;  and  the  quirk-float,  w^hich  is  used  in  floating 
angles. 

Moulds,  for  raising  cornices,  are  made  of  sheet  copper 
cut  to  the  profile  of  the  moulding,  to  be  formed  and 
fixed  in  a  wooden  frame. 
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Stopping  and  picking  out  tools  are  made  of  steel,  seven 
or  eight  inches  long,  and  of  various  sizes.  They  are 
used  for  modelling,  and  for  finishing  mitres,  and 
returns  to  cornice. 

Materials. 

Coarse  stuff,  or  lime  and  hair,  as  it  is  usually  called, 
is  similar  to  common  mortar,  with  the  addition  of  hair 
from  the  tanner's  yard,  which  is  thoroughly  mixed  with 
the  mortar  by  means  of  the  drag. 

Fine  stuff  is  made  of  pure  lime,  slaked  with  a  small 
quantity  of  water ;  after  which  sufficient  Avater  is 
added  to  bring  it  to  the  consistence  of  cream.  It  is 
then  allowed  to  settle,  and  the  superfluous  water  being 
poured  off,  it  is  left  in  a  bin  or  tub  to  remain  in  a 
semi-fluid  state,  until  the  evaporation  of  the  water  has 
brought  it  to  a  proper  thickness  for  use.  In  using  fine 
stuff"  for  setting  ceilings,  a  small  portion  of  white  hair 
is  mixed  with  it. 

Stucco  is  made  with  fine  stuff*  and  clean  washed  river 
sand.  This  is  used  for  finishing  work  intended  to  be 
painted. 

Gauged  stuff  h  formed  of  fine  stuff*  mixed  with  plaster 
of  Paris,  the  proportion  of  plaster  varying  according  to 
the  rapidity  with  which  the  work  is  required  to  set. 

Gauged  stuff  is  used  for  running  cornices  and  mould- 
ings. 

Enrichments,  such  as  pateras,  centre  flowers  for 
ceilings,  &c.,  are  first  modelled  in  clay,  and  afterwards 
cast  of  plaster  of  Paris  in  wax  or  plaster  moulds. 

Papier  mache  ornaments  also  are  much  used,  and  have 
the  advantage  of  being  very  light,  and  being  easily  and 
securely  fixed  with  screws. 
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The  variety  of  compositions  and  cements  made*  use  of 
by  the  plasterer  is  very  great.  Roman  cement y  Portland 
cement,  and  lias  cement,  are  the  principal  ones  used 
for  coating  buildings  externally.  Martin  and  Keene^s 
cements  are  well  adapted  for  all  internal  plastering 
where  sharpness,  hardness,  and  delicate  finish  are 
required. 

Operations  for  Plastering. 
When  brickwork  is  plastered,  the  first  coat  is  caiied 
rendering. 

In  plastering  ceilings  and  partitions,  the  first  opera- 
tion is  lathing.  This  is  done  with  single,  one-and-a-halj 
or  double  laths,  these  names  denoting  their  respective 
thicknesses.  Laths  are  either  of  oak  or  fir ;  if  of  tlie 
former,  wrought-iron  nails  are  used,  but  cast-iron  nails 
may  be  employed  with  the  latter.  The  thickest  laths 
are  used  for  ceilings,  as  the  strain  on  the  laths  is 
greater  in  a  horizontal  than  in  an  upright  position. 

Pticking-up  is  the  first  coat  of  plastering  of  coarse 
stuff*  upon  laths ;  when  completed,  it  is  well  scratched 
over  with  the  end  of  a  lath,  to  form  a  key  for  the  next 
coat. 

Laid  tvork  consists  of  a  simple  coat  of  coarse  stuff 
over  a  wail  or  ceiling. 

Two'coat  ivork  is  only  roughed  over  with  a  broom, 
and  afterwards  set  with  fine  stuff,  or  with  gauged  stuff 
in  the  better  description  of  work. 

The  laying  on  of  the  second  coat  of  plastering  is 
Called  floating,  from  its  being  floated  or  brought  to  a 
plain  surface  with  the  float. 

The  operation  of  floating  is  performed  by  surrounding 
the  surface  to  be  floated  with  narrow  strips  of  plastering 
called  screeds^  brought  perfectly  upright,  or  level;  a? 
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the  case  may  be^  with  the  level  or  plumb  rule ;  thus^  in 
preparing  for  floating  a  ceiling,  nails  are  driven  in  at 
the  angles,  and  along  the  sides,  about  ten  feet  apart, 
and  carefully  adjusted  to  a  horizontal  plane,  by  means 
of  the  level.  Other  nails  are  then  adjusted  opposite 
to  the  first,  at  a  distance  of  seven  or  eight  inches  from 
them.  The  space  between  each  pair  of  nails  is  filled 
up  with  coarse  stuff,  and  floated  perfectly  true  with  a 
floating  rule  ;  this  operation  forms  a  screed,  perfectly 
level  throughout.  Other  screeds,  are  then  formed,  to 
divide  the  work  into  bays  about  eight  feet  wide,  which 
are  successively  filled  up  flush,  and  floated  level  with 
the  screeds. 

The  screeds  for  floating  walls  are  formed  in  exactly 
the  same  manner,  except  that  they  are  adjusted  with 
the  plumb  rule  instead  of  the  level.  After  the  work 
has  been  brought  to  an  even  surface  by  the  floating 
rule,  it  is  gone  over  with  the  hand  float  and  a  little 
soft  stuff",  to  make  good  any  deficiencies  that  may 
appear.  Tlire  operation  of  forming  screeds  and  floating 
work,  which  is  not  either  vertical  or  horizontal,  as  a 
plaster  floor  laid  with  a  fall,  is  analogous  to  that  of 
taking  the  face  of  a  stone  out  of  winding,  with  chisel, 
drafts,  and  straight  edges  in  stone-cutting,  the  prin- 
ciple being  in  each  case  to  find  three  points  in  the  same 
plane,  from  which  to  extend  operations  over  the  whole 
surface. 

Setting, 

When  the  floating  is  about  half  dry,  the  setting  or 
finishing  coat  of  fine  stuff"  is  laid  on  with  the  smoothing 
trowel,  which  is  alternately  wetted  with  a  brush,  and 
worked  over  with  the  smoothing  tools^  until  a  fine 
Bui^face  is  obtained. 
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Stucco  is  laid  on  with  the  largest  trowel  and  worked 
over  with  the  hand-floaty  the  work  being  alternately 
sprinkled  with  water  and  floated  until  it  becomes  hard 
and  compact^  after  which  it  is  finished  by  rubbing  it 
over  with  a  dry  stock  brush.  The  water  has  the  efi'ect 
of  hardening  the  face  of  the  stucco^  so  that  after  re- 
peated sprinklings  and  trowelling,  it  becomes  very  hard, 
and  smooth  as  glass. 

The  above  remarks  may  be  briefly  summed  up  as 
follows.  The  commonest  kind  of  work  consists  of  only 
one  coat,  and  is  called  rendering,  on  brickwork,  and 
laying,  if  on  laths.  If  a  second  coat  be  added,  it  be- 
comes two-coat  work,  or  render  set,  or  lath  lay  and  set. 
When  the.  work  is  floated  it  becomes  three-coat  work, 
and  is  render,  float,  and  set  for  brickwork,  and  lath,  lay, 
float,  and  set  for  ceilings  and  partitions ;  ceilings  being 
set  with  fine  stuff  and  a  littxC  wnite  nair,  and  walls 
intended  for  paper  with  fine  stuff  ana  sana  ;  stucco  is 
used  where  the  work  is  to  be  painted. 

Rough  stucco  is  a  mode  of  finishing  staircases,  pas- 
sages, &c.,  in  imitation  of  stone.  It  is  mixed  with  a 
large  proportion  of  sand,  and  roughened  by  the  hand- 
float,  to  give  it  the  appearance  of  stone. 

Rough-cast  is  a  mode  of  finishing  outside  work,  by 
dashing  over  the  second  coat  of  plastering,  whilst  quite 
wet,  a  layer  of  rough  cast,  composed  of  well-washed 
gravel  mixed  up  with  pure  lime  and  water  till  the  whole 
is  in  a  semi-fluid  state. 

Pugging  is  lining  the  spaces  between  floor  joists  with 
coarse  stuff,  to  prevent  the  passage  of  sound,  or  between 
two  stones,  and  is  done  on  laths  or  rough  boarding. 

In  the  midland  districts  of  England  reeds  were  once 
Used  instead  of  laths,  not  only  for  ceilings  and  parti- 


48 


ERECTrON  OF  DWELLING-HOUSES. 


tions,  but  for  floors,  which  were  formed  with  a  thick 
layer  of  coarse  gauged  stuff  upon  reeds.  Floors  of  this 
kind  were  extensively  used  about  Nottingham,  and, 
from  the  security  against  fire  afforded  by  the  absence 
of  wooden  floors,  Nottingham  houses  were  considered 
fire-proof. 

Plasterer's  work  is  measured  by  the  superficial  yard, 
cornices  by  the  superficial  foot,  enrichments  to  cornices 
by  the  lineal  foot,  and  centre  flowers  and  other  decora- 
tions at  per  piece. 

Memoranda. 

The  wages  of  a  journeyman  plasterer  are  9|<^.  per 
hour;  those  engaged  on  modelling  and  ornamental 
work  will  earn  much  more.  A  labourer  receives  Q\d, 
per  hour. 

Lathing. — One  bundle  of  laths  and  384  nails  will 
cover  5  yards  superficial  measure. 

Rendering. — 187^  yards  require  1|  hundred  of  lime, 
2  double  loads  of  sand,  and  5  bushels  of  hair. 

Floating  requires  more  labour,  but  only  half  as  much 
material  as  rendering. 

Setting, — 375  superficial  yards  require  IJ  hundred  of 
lime  and  5  bushels  of  hair. 

Render  Set. — 100  yards  superficial  require  1|  cwt.  of 
lime,  1  double  load  of  sand,  and  4  bushels  of  hair,  and 
the  work  of  plasterer,  labourer,  and  boy,  for  3  days 
each. 

Lath,  Lay  and  Set. — 135  yards  superficial  of  lath,  lay 
and  set  require  1  load  of  laths,  7,000  nails,  56  bushels 
of  lime,  75  bushels  of  sand,  and  5  bushels  of  hair. 
Plasterer,  labourer,  and  bo}^  6  days  each. 

Twenty  per  cent,  profit  is  allowed  upon  all  materials. 
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JOINER. 

The  work  of  the  joiner  consists  in  framing  and  join- 
ing together  the  wooden  finishings  and  decorations  of 
buildings^  both  internal  and  external;  such  as  floors, 
staircases,  framed  partitions,  skirtings,  solid  door  and 
window  frames,  hollow  or  cased  window  frames,  sashes 
and  shutters,  doors,  columns  and  entablatures,  chim- 
ney-pieces, &c. 

The  joiner'' s  work  requires  much  greater  accuracy 
and  finish  than  that  of  the  carpenter,  and  differs  mate- 
rially from  it  in  being  brought  to  a  smooth  surface 
with  the  plane  wherever  exposed  to  view,  whilst  with 
the  carpenter^s  work  the  timber  is  left  rough  as  it  comes 
from  the  saw. 

^he  joiner  uses  a  great  variety  of  tools  :  the  principal 
cutting  tools  are  saws,  planes,  and  chisels. 

Of  saws  there  are  a  great  variety,  distinguished  from 
each  by  their  shape  and  by  the  size  of  their  teeth.  The 
ripper  has  8  teeth  in  3  inches ;  the  half  ripper  3  teeth 
to  the  inch  ;  the  hand-saw,  15  teeth  in  4  inches  ;  the 
panel-saw,  6  teeth  to  the  inch.  The  tenon-saw,  used 
for  cutting  tenons,  has  about  8  teeth  to  the  inch,  and 
is  strengthened  at  the  back  by  a  thick  piece  of  iron  to 
keep  the  blade  from  buckling.  The  sash-saw  is  similar 
to  the  tenon-saw,  but  is  backed  with  brass  instead  of 
iron,  and  has  13  teeth  to  the  inch;  the  dovetail-saw  is 
still  smaller,  and  has  15  teeth  to  the  inch.  Besides  the 
above  named,  other  saws  are  used  for  particular  pur- 
poses— as  the  compass-saw  for  cutting  circular  work, 
and  the  keyhole-saw  for  cutting  small  holes.  The  car- 
case-saw is  a  large  kind  of  dovetail-saw,  having  about 
11  teeth  to  an  inch. 

E 
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Planes  are  also  of  many  kinds :  those  called  bench 
planes — as  the  jack-plane,  the  trying -plane,  the  long 
plane,  the  jointer,  and  the  smoothing -plane — are  used 
for  bringing  the  stuff  to  a  plane  surface.  The  jack- 
plane  is  about  18  inches  long,  and  is  used  for  the 
roughest  work.  The  trying-plane  is  about  22  inches 
long,  and  used  after  the  jack-plane  for  trying -up — that 
is,  taking  off  shavings  the  whole  length  of  the  stuff. 
Whilst  using  the  jack-plane,  the  workman  stops  at 
every  arm^s  length.  The  long-plane  is  about  2  feet 
3  inches  long,  and  used  when  a  piece  of  stuff  is  to 
be  tried-up  very  straight.  The  jointer  is  about  2  feet 
6  inches  long,  and  is  used  for  trying-up  or  shooting  the 
joints,  in  the  same  way  as  the  trying-plane  is  used  for 
trying-up  the  face  of  the  stuflp.  The  smoothing -plane 
is  small,  being  only  about  7\  inches  long,  and  is  used 
on  almost  all  occasions  for  cleaning  or  smoothing-off 
finished  work.  Rebate-planes  are  used  for  sinking 
rebates^  and  vary  in  their  size  and  shape  according  to 
their  respective  uses.  Rebate-planes  differ  from  bench- 
planes  in  having  no  handle  rising  out  of  the  stock,  and 
in  discharging  their  shavings  at  the  side.  Amongst  the 
rebate-planes  may  be  mentioned  the  moving  fillister 
and  the  sash  fillister,  the  uses  of  which  will  be  better 
understood  from  inspection  than  description.  Moulding- 
planes  are  used  for  sticking  mouldings,  as  the  operation 
of  forming  mouldings  with  the  plane  is  called.  When 
mouldings  are  worked  with  chisels  instead  of  with 
planes,  they  are  said  to  be  worked  by  hand.  Of  the 
class  of  moulding-planes,  although  kept  separate  in  the 
tool  chesty  are  hollows  and  rounds,  beads,  &c.,  of  various 
sizes. 
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There  are  other  kinds  of  planes  besides  the  above- 
named^  as  the  plough,  for  sinking  a  groove  to  reoeive  a 
projecting  tongue;  the  bead,  for  sticking  beads;  the 
snipe' S'bill,  for  forming  and  cleaning  out  quirks ;  the 
compass-plane  and  the  forkstaff -plane,  for  forming  con- 
cave and  convex  cylindrical  surfaces.  The  shape  and 
use  of  these  and  many  other  tools  used  by  the  joiner 
will  be  better  understood  by  inspection  than  description. 

Chisels  are  also  varied  in  their  form  and  use :  some 
are  used  merely  with  the  pressure  of  the  hand,  as  the 
paring  chisel;  others  by  the  aid  of  a  mallet,  as  the 
socket  chisel  (so  named  from  the  iron  at  the  top  forming 
a  socket  to  receive  an  iron  handle),  for  cutting  away 
superfluous  stuff ;  and  the  mortice  chisel,  for  cutting 
mortices :  the  gouges  are  curved  chisels. 

The  joiners  use  a  great  variety  of  boring  tools,  as  the 
brad-awl,  gimlet,  and  stock  and  bit.  The  last  form  but 
one  tool,  the  stock  being  the  handle,  to  the  hollow  of 
which  may  be  fitted  a  variety  of  steel  bits  of  different 
bores  and  shapes,  for  boring  and  widening  out  holes  in 
wood  and  metal,  as  countersinks,  rimers,  and  taper 
shell-bits. 

The  screw-driver,  pincers,  hammer,  mallet,  hatchet, 
and  adze  are  too  well  known  to  require  description. 

The  gauge  is  used  for  drawing  lines  on  a  piece  of  stuff 
parallel  to  its  edges. 

The  bench  is  one  of  the  most  important  of  the  joiner's 
implements.  It  is  furnished  with  a  vertical  sideboard, 
perforated  with  diagonal  ranges  of  holes,  which  receive 
the  bench-pin,  on  which  to  rest  the  lower  end  of  a  piece 
of  stuff  to  be  planed,  whilst  the  upper  end  is  firmly 
clamped  by  the  bench- screw 
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The  mitre-box  is  used  for  cutting  a  piece  of  stuff  to  a 
mitre,  or  an  angle  of  forty-five  degrees,  with  one  of  its 
sides. 

The  joiner  uses  for  setting  out  and  fixing  his  woik 
the  straight  edge^  the  square,  the  level  or  square  with  a 
shifting  blade,  the  mitre  square,  the  level,  and  plumb 
rule. 

In  addition  to  the  tools  and  implements  above 
enumerated,  the  execution  of  particular  kinds  of  work 
requires  other  articles,  as  cylinders,  templets,  cramps, 
&c.,  the  description  of  which  would  unnecessarily 
extend  the  limits  of  our  present  object. 

The  principal  operations  of  the  joiner  are  sawing, 
planing,  dovetailing,  morticing,  and  scribing. 

The  manner  of  forming  a  dovetail  is  by  inserting  a 
wedge-shaped  projecting  piece,  called  the  pin,  into  a 
corresponding  hole  made  to  receive  it,  which  is  called 
a  socket. 

Morticing  is  executed  by  forming  a  hole  in  a  piece 
of  timber  to  receive  the  end  of  another  piece,  called 
the  tenon.  The  tenon  is  sometimes  pinned  in  its  place 
with  oak  pins  driven  through  the  cheeks  of  the  mortice ; 
but  in  forming  doors,  shutters,  &c.,  the  tenon  is 
secured  with  tapering  wedges  driven  into  the  mortice, 
which  is  cut  slightly  wider  at  the  top  than  the  bottom, 
the  adhesion  of  the  glue  with  which  the  tenon  and 
wedges  are  first  rubbed  over  making  it  impossible  for 
the  tenon  afterwards  to  draw  out  of  its  place. 

Joints  in  the  length  of  the  stuff  may  be  either 
square,  rebated,  or  grooved  and  tongued,  which  is 
executed  by  a  groove  made  with  a  plough  and  iron  on 
each  edge  cf  the  two  pieces  of  stuff,  and  then  a  slip  of 
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^ooA^  which  is  called  the  tongue,  being  inserted  before 
the  joint  is  glued  up. 

Scribing  is  the  drawing  on  a  piece  of  stuff  the  exact 
profile  of  some  irregular  surface  to  which  it  is  to  be 
made  to  fit;  this  is  done  with  a  pair  of  compasses,  one 
leg  of  which  is  made  to  traverse  the  irregular  surface, 
the  other  to  describe  a  line  parallel  thereto  along  the 
edge  of  the  stuff  to  be  cut. 

In  the  execution  of  circular  ivork,  or  as  it  is  fre- 
quently termed  sweep  work,  there  are  four  different 
methods  by  which  the  stuff  can  be  brought  to  the  re- 
quired curve : — 

Firstly.  It  may  be  steamed  and  bent  into  shape. 

Secondly.  It  may  be  glued  up  in  thicknesses  which 
must,  when  thoroughly  dry,  be  planed  true,  and,  if  not 
to  be  painted,  covered  with  a  thin  veneer,  bent  round  it. 

Thirdly.  It  may  be  formed  in  thin  thicknesses  bent 
round  and  glued  up  in  a  mould.  This  may  be  con- 
sidered the  most  perfect  of  all  the  methods  in  use. 

Lastly.  It  may  be  formed  by  sawing  a  number  of 
notches  on  one  side,  by  which  means  it  becomes  easily 
bent  in  that  direction,  but  the  curve  produced  by  this 
means  is  very  irregular,  and  it  is  an  inferior  mode  of 
execution  compared  to  the  others. 

When  a  number  of  boards  are  secured  together  by 
cross  pieces  or  ledges  nailed  or  screwed  at  the  back,  the 
work  is  said  to  be  ledyed;  ledged  work  is  for  common 
purposes,  as  cellar-doors,  outside  shutters,  &c. 

Framed  work  consists  of  styles  and  rails  morticed 
and  tenoned  together,  and  filled  in  with  panels,  the 
edges  of  which  fit  in  grooves  cut  for  the  purpose  in  the 
styles  and  rails. 

Work  is  said  to  be  clamped  when  it  is  prevented  from 
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warping  or  splitting  by  a  rail  at  each  end.  If  the  ends 
of  the  rail  are  cut  off  it  is  said  to  be  mitre-clamped. 

There  are  several  ways  of  laying  floors  practised  by 
joiners.  In  laying  what  is  c^lUgA  ti  straight-jomt  floor ^ 
from  the  joints  between  the  boards  running  in  an  un- 
broken line  from  wall  to  wall,  each  board  is  laid  down 
and  nailed  in  succession,  being  first  forced  firmly  against 
the  one  last  laid  with  a  flooring  cramp. 

Folding  floors  are  laid  by  nailing  down  first  every 
fifth  board,  rather  closer  together  than  the  united  widths 
of  four  boards,  and  forcing  the  intermediate  ones  into 
the  space  left  for  them  by  jumping  on  them.  This 
method  of  laying  floors  is  resorted  to  when  the  stuff  is 
imperfectly  seasoned  and  is  expected  to  shrink,  but  it 
should  never  be  executed  in  good  work.  The  narrower 
the  stuff  with  which  a  floor  is  laid  the  less  will  the  joints 
open,  on  account  of  the  shrinkage  being  distributed  over 
a  greater  number  of  joints.  The  floor  boards  may  be 
nailed  at  their  edges,  and  grooved  and  tongued  or 
dowelled,  if  a  perfect  floor  is  wanted.  Dowelling  is 
superior  to  grooving  and  tonguing,  because  the  cutting 
away  the  stuff  to  receive  the  tongue  greatly  weakens 
the  edges  of  the  joint,  which  are  apt  to  curl. 

Glue  is  an  article  of  great  importance  to  the  joiner, 
the  strength  of  his  work  depending  much  upon  its  ad- 
hesive properties.  The  best  glue  is  made  from  the  skins 
of  animals,  that  from  the  sinewy  or  horny  parts  being 
of  inferior  quality.  The  strength  of  the  glue  increases 
with  the  age  of  the  animals  from  which  the  skins  are 
taken. 

Joiner^s  work  is  measured  by  the  superficial  foot, 
according  to  its  description.  Floors  by  the  square  of 
100  feet  superficial.     Hand-rails,  small  mouldings, 
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water-trunks,  and  similar  articles,  per  lineal  foot. 
Cantilevers,  trusses,  cut-brackets,  scrolls  to  handrails, 
&c.,  are  valued  per  piece. 

The  wages  of  a  joiner  are  9^d.  per  hour. 

The  following  memoranda  relative  to  joiner's  work 
may  be  found  useful : — 


One 

Square  of  Bough  Flooring  will  take — > 

24 

10 -feet  boards  at  . 

.    5 -inch  gauge. 

20 

>♦  >> 

at  . 

.    6 -inch  ditto. 

17 

99  99 

at  . 

.    7 -inch  ditto — 10  in.  wanted. 

15 

99  99 

at  . 

.    8 -inch  ditto. 

13 

if  99 

at  . 

.    9 -inch  ditto — 2  ft.  6  in.  wanted. 

12 

J  J  99 

at  . 

.  10 -inch  ditto. 

20 

1 2-f eet  boards  at  . 

,    5 -inch  gauge. 

16 

9  9             9  9 

at  . 

.    6 -inch  ditto — 8  ft.  wanted. 

14 

9  9  99 

at  . 

.    7-inch  ditto — 2  ft.  wanted. 

12 

99  99 

at  . 

,    8 -inch  ditto — 4  ft.  wanted. 

U 

99  99 

at  . 

.    9 -inch  ditto — 1  ft.  wanted. 

10 

99             9  9 

at  . 

.  10 -inch  ditto. 

N.B. — One  square  of  flooring  will  take  200  nails.  To 
make  them  tough  they  should  be  heated  in  a  fire-shovel 
or  the  like,  with  a  bit  of  tallow  or  grease  in  them. 

120  twelve-feet  deals  'make  one  hundred  ;  and  the 
readiest  w^ay  of  calculating  the  price  of  a  single  one  is 
to  consider  every  pound  per  hundred  as  two-pence  per 
deal :  thus  if  deals  are  £40  per  hundred,  they  are  40 
times  two-pence  each,  or  80  pence,  which  is  6s.  8d.  for 
each  deal ;  or  if  £36  10^.  per  hundred,  they  would  be 
36^  times  two-pence  each,  double  of  which,  for  pence, 
would  be  73,  or  6s.  Id.  each  deal,  and  in  the  same  way 
for  any  other  given  price. 

120  1 2-f  eet  3-inch  deals  equal  4  loads  of  timber. 
400  superficial  feet  1 J -inch  deals  weigh  one  load. 

Planks  are  1 1  inches  wide. 

Deals    5,     9  ,, 

Battens,,  7 
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A  reduced  deal  is  1^  in.  thick,  11  in.  wide,  and  12 
feet  long. 

A  square  of  flooring  laid  rough  requires  12  12  ft. 
floor-boards  9  in.  wide,  if  edges  shot,  12 1.  If  wrought 
and  laid  folding,  13.  Laid  straight  joint,  13  J.  Wrought 
and  laid  straight  joint,  and  ploughed  and  tongued,  14. 
If  laid  with  12  feet  battens,  wrought  and  laid  folding, 
17,  and  with  straight  joint,  18. 

Sawing. 

The  saiver  is  to  the  carpenter  and  joiner  what  the 
stone-cutter  is  to  the  mason. 

The  pit  saw  is  a  large  two-handed  saw  fixed  in  a 
frame,  and  moved  up  and  down  in  a  vertical  direction 
by  two  men  called  the  top-man  and  the  pit-man,  the 
first  of  whom  stands  on  the  timber  that  is  to  be  cut, 
the  other  at  the  bottom  of  the  saw-pit.  The  timber  is 
lined  out  with  a  chalk  line  on  its  upper  surface,  and  the 
accuracy  of  the  work  depends  mainly  on  the  top-man 
keeping  the  saw  to  the  line,  whence  the  proverbial  ex- 
pression top-sawyer,  meaning  one  who  directs  any 
undertaking. 

In  sawing  deals  and  battens  into  thicknesses  for  the 
joiner's  use,  the  parallelism  of  the  cut  is  of  the  utmost 
importance,  as  the  operation  of  taking  out  of  ivinding  a 
piece  of  uneven  stuff"  causes  a  considerable  waste  of 
material,  and  much  loss  of  time. 

Circular-saws,  moved  by  steam-power,  are  now  much 
used  in  large  establishments,  timber-yards,  &c.,  and 
eifect  a  considerable  saving  of  labour  over  the  use  Oi 
the  pit-saw,  where  the  timbers  to  be  cut  are  not  too 
heavy  to  be  easily  handled. 

The  saw  is  mounted  in  the  middle  ot  a  stout  bench 
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furnished  with  guides^  by  means  of  which  the  stuff  to 
be  cut  is  kept  in  tlie  required  direction,  whilst  it  is 
pushed  against  the  saw,  which  is  the  whole  manual 
labour  required  in  the  operation. 

lUONMONGERY 

Is  charged  for,  generally,  with  the  work  to  wdiich  it  is 
attached;  the  joiner  being  allowed  20  per  cent,  profit 
upon  the  prime  cost. 

The  principal  articles  of  ironmongery  used  in  a 
building  consist  of  nails,  screivs,  sash-pulleys,  hollSy 
hinges,  locksy  latches,  and  sash  and  shut ter^ -furniture, 
besides  a  great  variety  of  miscellaneous  articles  which 
we  have  not  space  to  enumerate. 

Of  the  different  kinds  of  hinges  may  be  mentioned 
hook-and-eye  hinges  for  gates,  coach-house  doors,  &c. ; 
butts  and  back-flaps  for  doors  and  shutters;  cross 
garnets,  which  are  used  for  hanging  ledged  doors  and 
other  inferior  work;  H  and  H -hinges,  Avhose  names  are 
derived  from  their  shape ;  and  parliainent  hinges. 

Besides  these  are  used  rising-butts  for  hanging  doors 
to  rise  over  a  carpet  or  other  impediment,  projecting- 
butts,  used  when  some  projection  has  to  be  cleared, 
and  spring-hinges  and  swing  centres  for  self-shutting 
doors. 

The  variety  of  locks  now  manufactured  is  almost 
infinite.  We  may  mention  the  stock-lock,  cased  in 
wood  for  common  work,  and  rim-locks,  which  have  a 
metal  case  or  rim,  and  are  attached  to  one  side  of  a 
door ;  they  should  not  be  used  when  a  door  has  suffi- 
cient thickness  to  allow  of  a  mortice-lock,  as  they  often 
catch  the  dresses  of  persons  passing  through  the  door- 
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way.  Mortice-locks,  as  the  name  implies^  are  these 
which  are  morticed  into  the  thickness  of  the  door. 

The  handles  and  escutcheons  are  called  th^  furniture 
of  a  lock,  and  are  made  of  a  great  variety  of  materials, 
as  brass,  bronze,  ebony,  ivory,  and  glass,  &c. 

Of  latches,  there  are  the  common  thumb-latch,  the 
bow-latch,  with  brass  knobs,  the  brass  pulpit-latch,  and 
the  mortice-latch. 

There  are  also  a  great  variety  of  other  articles,  both 
useful  and  ornamental,  kept  in  stock  and  supplied  by 
the  furnishing  ironmonger, 

GLAZIER. 

The  business  of  the  glazier  consists  in  cutting  glass, 
and  fixing  it  into  lead-worh,  wood-work,  or  wood 
sashes.  The  former  is  the  oldest  method  of  glazing, 
and  is  still  used,  not  only  for  cottage  windows  and 
inferior  work,  but  for  church  windows  and  glazing  with 
stained  glass,  which  .is  cut  into  pieces  of  the  required 
size,  and  set  in  a  leaden  framework;  this  kind  of 
glazing  is  called  fretwork.  Glazing  in  sashes  is  of 
comparatively  modern  introduction.  The  sash  bars  are 
formed  with  a  rebate  on  the  outside  for  the  reception  of 
the  glass,  which  is  cut  into  the  rebate,  and  firmly  beaded 
and  back-puttied  to  keep  it  in  its  place.  Large  squares 
are  also  sprigged  or  secured  with  small  brads  driven 
into  the  sash  bars. 

Glazing  in  lead-work  is  fixed  in  leaden  rods  called 
cames,  prepared  for  the  use  of  the  glazier  by  being 
passed  through  a  glazier^s  vice,  in  which  they  receive 
the  grooves  for  the  insertion  of  the  glass.  The  sides 
or  cheeks  of  the  grooves  are  sufficiently  soft  to  allow 
of  their  being  turned  down  to  admit  the  glass,  and 
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again  raised  up  and  firmly  pressed  against  it  after  its 
insertion.  For  common  lead-work^  the  bars  are  soldered 
together  so  as  to  form  squares  or  diamonds.  In  fret- 
work^ the  bars^  instead  of  being  used  straight^  are  bent 
round  to  the  shapes  of  the  different  pieces  of  glass 
forming  the  device.  Lead-work  is  strengthened  by 
being  attached  to  saddle-bars  of  iron^  by  leaden 
bars  soldered  to  the  lead-work  and  twisted  round 
the  iron. 

Putty  is  made  of  poimded  whiting  beaten  up  with 
linseed  oil  into  a  tough  tenacious  cement. 

The  principal  tool  of  the  glazier  is  the  diamond, 
which  is  used  for  cutting  glass.  This  tool  consists  of 
an  unpolished  diamond  fixed  in  lead^  and  fastened  to  a 
handle  of  hard  wood. 

The  glazier  uses  a  hacking-knife  for  cutting  out  old 
putty  from  broken  squares^  and  the  stopping -knife  for 
laying  and  smoothing  the  putty  when  stopping-in  glass 
into  sashes.  For  setting  glass  into  lead-work^  the 
setting-knife  is  used. 

Besides  the  above^  the  glazier  requires  a  square  and 
straight  edge^  and  a  pair  of  compasses^  for  dividing  the 
tables  of  glass  to  the  required  sizes.  Also^  a  hammer 
for  springing  large  squares^  and  brushes  for  cleaning  off 
the  work. 

The  glazier^ s  vice  has  already  been  mentioned.  The 
latter-kin  is  a  pointed  piece  of  hard  wood,  with  which 
grooves  of  the  cames  are  cleared  out  and  widened  for 
receiving  the  glass. 

Cleaning  windows  is  an  important  branch  of  the 
glazier^s  business  in  most  large  towns;  the  glazier 
taking  upon  himself  the  cost  of  all  glass  broken  in  the 
operation.    Glazier's  work  is  valued  by  the  superficiaJ 
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foot^  the  price  increasing  with  the  size  of  the  square. 
Irregular  panes  are  valued  according  to  the  extreme 
dimensions  each  way. 

Crown  glass  is  blown  in  circular  tables^  from  3  feet 
6  inches  to  5  feet  diameter,  and  is  sold  in  crates,  the 
number  of  tables  in  a  crate  varying  according  to  the 
quality  of  the  glass. 

A  crate  contains  12  tables  of  best  quality. 
Ditto  ditto  15  „  second  ditto. 
Ditto       ditto    18     „        third  ditto. 

Plate  glass  is  cast  in  large  plates  on  horizontal  tables, 
and  afterwards  polished. 

The  manufacture  of  sheet  or  spread  glass,  which  was 
formerly  considered  a  very  inferior  article,  has  of  late 
years  been  much  improved.  Much  is  now  sold,  after 
being  polished,  under  the  name  of  patent  plate. 

PAINTER,  PAPER-HANGER,  AND  DECORATOR. 

The  business  of  the  house-painter  consists  in  cover- 
ing with  a  preparation  of  white  lead  and  oil  such  por- 
tions of  the  joiner^s,  smithes,  and  plasterer^s  work  as 
require  to  be  protected  from  the  action  of  the  atmo- 
sphere. Decorative  painting  is  a  higher  branch,  re- 
quiring a  knowledge  of  the  harmony  of  colours,  and 
more  or  less  artistic  skill,  according  to  the  nature  of 
the  work  to  be  executed. 

The  introduction  of  fresco  painting  into  this  country, 
as  a  mode  of  internal  decoration,  has  led  to  the  employ- 
ment of  some  of  the  first  artists  of  the  day  in  the 
embellishment  of  the  mansions  of  the  nobility,  and  the 
example  thus  set  will  no  doubt  be  extensively  followed. 

The  principal  materials  used  by  the  painter  are — 
white  lead,  w  liich  forms  the  basis  of  all  the  colours  used 
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in  house-painting ;  linseed  oil  and  spirits  of  turpentine , 
used  for  mixing  and  diluting  the  colours ;  and  dryers, 
as  litharge,  sugar  of  lead,  and  white  vitriol,  which  are 
mixed  with  the  colours  to  facilitate  their  drying. 
Putty,  made  of  whiting  and  linseed  oil,  is  used  for 
stopping  or  filling  up  nail  holes  and  other  vacuities,  in 
order  to  bring  the  work  to  a  smooth  face. 

The  painter^s  tools  are  few  and  simple  :  they  con- 
sist of  the  .grinding -stone  and  muller,  for  grinding 
colours ;  earthen  pots,  to  hold  colours ;  cans  for  oil  and 
turps ;  pallet  knife,  and  brushes  of  various  sizes  and 
descriptions.  In  painting  wood,  the  first  operation 
consists  in  killing  the  knots,  from  which  the  turpentine 
would  otherwise  exude  and  spoil  the  work.  To  effect 
this,  the  knots  are  covered  with  fresh  slaked  lime, 
which  dries  up  and  burns  out  the  turpentine ;  when 
this  has  been  on  twenty-four  hours,  it  is  scraped  off, 
and  the  knots  painted  over  with  a  mixture  of  red  and 
white  lead  mixed  with  glue  size.  After  this,  they  are 
gone  over  a  second  time  with  red  and  white  lead 
mixed  with  linseed  oil ;  when  dry,  they  must  be  rubbed 
perfectly  smooth  with  pumice  stone,  and  the  work  is 
then  ready  to  receive  the  priming  coat. 

This  is  composed  of  red  and  white  lead,  well  diluted 
with  linseed  oil. 

The  nail  holes  and  other  imperfections  are  then 
stopped  with  putty,  and  the  succeeding  coats  are  then 
laid  on,  the  work  being  rubbed  down  between  each  coat 
with  pumice  stone,  to  bring  it  to  an  even  surface.  The 
first  after  the  priming  is  mixed  with  linseed  oil  and  a 
little  turpentine ;  the  second  coat  with  equal  quantities 
of  linseed  oil  and  turpentine. 

In  laying  on  the  second  coat  where  the  work  is  not 
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to  be  finished  white^  an  approach  must  be  made  to  the 
required  colour.  The  third  coat  is  usually  the  last,  and 
is  made  with  a  base  of  white  lead^  mixed  with  the 
requisite  colours^  and  diluted  with  one-third  of  linseed 
oil  to  two-thirds  of  turpentine. 

Painting  on  stucco^  and  all  other  work  in  which  the 
surface  is  required  to  be  without  gloss^  has  an  addi- 
tional coat  mixed  with  turpentine  only^  which  from  its 
drying  of  one  uniform  tint  is  called  a  flatting  coat. 
If  the  knots  show  through  a  second  coat  they  must  be 
carefully  covered  with  silver  leaf.  Work  finished  as 
above  described  would  be  technically  specified  as 
knotted^  primed^  painted  three  oils^  and  flatted.  Plat- 
ting is  almost  indispensable  in  all  delicate  interior 
work,  but  it  is  not  suited  to  outside  work,  as  it  will  not 
bear  exposure  to  the  weather.  Painting  on  stucco  is 
primed  with  boiled  linseed  oil,  and  should  then  receive 
at  least  three  coats  of  white  lead  and  oil,  and  be 
finished  with  a  flat  tint. 

The  great  secret  of  success  in  painting  stucco  is, 
that  the  surface  should  be  perfectly  dry,  and  as  this 
can  hardly  be  the  case  in  less  than  two  years  after  the 
erection  of  a  building,  it  will  always  be  desirable  to 
finish  new  work  in  distemper,  which  can  be  washed  off 
whenever  the  walls  are  sufficiently  dry  to  receive  the 
permanent  decorations. 

Graining  is  the  imitation  of  the  grain  of  various 
kinds  of  wood,  by  means  of  graining  tools,  and,  when 
well  executed  and  properly  varnished,  has  a  handsome 
appearance,  and  lasts  many  years.  The  term  graining 
is  also  applied  to  the  imitation  of  marble. 

Clear  coling  is  a  substitution  of  size  for  oil,  in  the 
preparation  of  the  priming  coat.    It  is  much  resorted 


PAINTING. 


63 


to  by  painters  on  account  of  the  ease  with  which 
a  good  face  can  be  put  on  the  work  with  fewer  coats 
than  when  oil  is  used^  but  it  will  not  stand  darap^ 
which  causes  it  to  scale  off,  and  it  should  never  be  used 
except  in  painting  old  work,  which  is  greasy  or  smoky, 
and  cannot  be  made  to  look  well  by  any  other  means. 

Distemperinff  is  a  kind  of  painting  in  which  whiting 
is  used  as  the  basis  of  the  colours,  the  liquid  medium 
being  size ;  it  is  much  used  for  ceilings  and  walls,  and 
will  require  two,  and  sometimes  three  coats,  to  give  it 
a  uniform  appearance. 

Painter^s  work  is  valued  per  superficial  yard,  accord- 
ing to  the  number  of  coats,  and  the  description  of 
work,  as  common  colours,  fancy  colours,  party  colours, 
&c. 

Where  work  is  cut  on  both  edges,  it  is  taken  by  the 
lineal  foot.  In  measuring  railings,  the  two  sides  are 
measured  as  flat  work.  Sash  frames  are  valued  per 
piece,  and  sashes  per  dozen  squares. 

The  manufacture  of  scaffliola,  or  imitation  marble,  is 
a  branch  of  the  decorator^s  business  which  is  carried  to 
very  great  perfection.  Scagliola  is  made  of  plaster  of 
Paris  and  different  earthy  colours,  which  are  mixed  in 
a  trough  in  a  moist  state,  and  blended  together  until 
the  required  effect  is  produced,  when  the  composition 
is  taken  from  the  trough,  laid  on  the  plaster  ground, 
and  well  worked  together  with  a  wooden  beater  and  a 
small  gauging  trowel.  When  quite  hard,  it  is  smoothed, 
scraped,  and  polished,  until  it  assumes  the  appearance 
of  marble. 

Scagliola  is  valued  at  per  foot  superficial,  according 
to  the  description  of  marble  imitated  and  the  execution 
of  the  work. 
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Gilding  is  executed  with  leaf-gold^  which  is  furnished 
by  the  gold-beater  in  books  of  twenty-five  leaves^  each 
leaf  measuring  3^  by  3  inches. 

The  parts  to  be  gilded  are  first  prepared  with  a  coat 
of  gold-size,  which  is  made  of  Oxford  ochre  and  fat  oil. 

The  operations  of  the  paper-hanger  are  so  simple  as 
to  require  little  description.  There  are  as  great  a 
variety  of  patterns  as  there  are  of  prices,  and  the  expense 
of  hanging  them  is  generally  regulated  by  the  value  of 
the  paper,  as  the  most  expensive  papers  require  more 
time  and  attention  than  the  plainer  sorts. 

A  piece  of  paper  is  twelve  yards  long,  and  is  twenty 
inches  wide  when  hung,  and  covers  sixty  feet  superficial, 
hence  the  number  of  superficial  feet  that  have  to  be 
covered  divided  by  sixty,  will  give  the  number  of  pieces 
required  for  any  description  of  work. 


CHAPTER  V. 

ARCHITECTURAL  DRAWING.* 

Having  thus  far  described  most  of  the  principal  tools 
and  materials  used  in  the  several  trades  engaged  in 
the  erection  of  dwelling-houses,  it  is  necessary  that 
the  young  artisan  should  now  give  attention  to  lineal 
drawing.  We  are  now  desirous  of  conveying  our  opinion 
(founded  upon  many  years^  experience,  both  theoreti- 
cally and  practically)  of  its  utility  and  importance  ;  and 
ill  doing  so,  we  may  not  probably  assume  too  much,  by 
stating  that  not  any  mechanic  in  the  building  depart- 
ment, or  in  fact  in  any  other,  can  ever  be  efficient  in  his 

*  See  Heather's  "Descriptive  Geometry,"  and  his  "Mathematical 
Instruments,"  both  in  this  series. 
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business  unless  he  comprehends  the  application  of  scalea 
and  the  elementary  principles  of  geometrical  drawing. 

Until  late  years  there  was  not  that  attention  paid  to 
this  art  which  its  general  application  and  usefulness  de- 
manded, it  being  considered  more  an  acquisition  for 
the  mathematician,  artist,  or  amateur,  than  the  me- 
chanician. But  the  progress  that  has  been  made  within 
the  last  half  century  in  every  branch  of  mechanical  art 
has  rendered  necessary  a  practical  and  theoretical  know- 
ledge of  at  least  the  rudiments  of  mechanical  drawing ; 
and  the  want  has  been  met  by  the  Schools  of  Art,  which 
afford,  at  a  comparatively  low  cost,  instruction  in  this 
important  auxiliary  to  the  various  arts  of  design  and 
ornamentation. 

That  geometrical  drawing  to  the  young  mechanic 
may  at  first  be  considered  a  dry  and  useless  study  is 
admitted,  but  he  must  recollect  that  no  one  ever  rose  to 
eminence  in  any  of  the  arts  or  sciences  without  per- 
severance and  intense  application,  and  although  the 
study  here  particularly  alluded  to  may  be  considered  dry 
and  uninteresting  at  first,  it  will  be  rewarded  by  the 
pleasure  and  confidence  it  gives  to  its  possessor  hereafter. 

It  is  a  well-known  fact  that  without  a  knowledge  of 
scales  and  their  application,  and  an  elementary  ac- 
quaintance with  the  principles  of  geometry,  no  one, 
however  well-informed  on  other  subjects,  can  convey 
the  emanation  of  his  mind  for  any  practical  mechanical 
purpose.*  He  certainly  may  be  enabled  in  a  cursory 
manner  to  sketch  out  his  ideas,  but  they  cannot  with 
any  certainty  be  carried  into  practical  execution,  unless 
they  are  geometrically  delineated  to  a  scale.  Having 

♦  See  Warren's  "  General  Problems  of  Shades  and  Shadows,"  one 
Qf  the  best  books  on  the  subject. 
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thus  expressed  our  views  upon  the  usefulness  and  appli- 
cation of  drawing,  we  will  now  endeavour  to  explain 
the  paper  in  general  use  for  drawing,  and  the  particular 
use  of  such  scale  and  mathematical  instruments  as 
are  essential  for  him  to  possess. 


A  Table  of  the  Dimensions  of  Drawing-Paper.* 


Inches.  Inches. 

  22|  „  I7h 

  27i  „  19i 

 35    „  23J 

  40    „  27 

  68    „  48 

HINTS  ON  THE  MANAGEMENT  OF  DRAWING  PAPER. 

The  first  thing  to  be  done  preparatory  to  the  com- 
mencement of  a  drawing  is  the  preparation  of  the  paper, 
that  is,  the  stretching  it  evenly  upon  a  drawing-board. 
The  edges  of  the  paper  should  first  be  cut  straight,  and 
as  near  as  possible  at  right  angles  with  each  other. 
Also  the  sheet  should  be  so  much  larger  than  the  in- 
tended drawing  and  its  margin,  as  to  admit  of  being 
afterwards  cut  from  the  board,  leaving  the  border  by 
which  it  is  attached  thereto,  by  glue  or  paste,  as  we 
shall  next  explain.  The  paper  must  be  thoroughly  and 
equally  damped  with  a  sponge  and  clean  water  ou  the 
opposite  side  from  that  o'n  which  the  drawing  is  to  be 
made.  When  the  paper  absorbs  the  water^  which  may 
be  seen  by  the  wetted  side  becoming  dried,  as  its  surface 
is  viewed  slant-ways  against  the  light,  it  is  to  be  laid 

*  It  is  assumed  that  the  student  is  fully  acquainted  with  the  use  ci 
the  drawing- -boards,  X-squares,  set  squares,  and  parallel  rulors, 
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on  the  drawing-board  with  the  wetted  side  downwards^ 
and  placed  so  that  the  edges  may  be  nearly  parallel 
Avith  those  of  the  board,  otherwise  in  using  a  T-square 
an  inconvenience  may  be  experienced.  This  done,  lay 
a  straight-edge  on  the  paper  with  the  margin  parallel  to 
and  about  half  an  inch  from  one  of  the  edges  of  the 
paper.  The  straight-edge  or  ruler  must  now  be  held  firm 
while  the  said  projecting  half-inch  of  paper  is  turned 
up  against  it;  then  a  piece  of  glue,  previously  softened 
by  a  few  seconds^  exposure  to  the  steam  from  a  basin  of 
hot  water,  must  be  passed  once  or  twice  along  the  turned 
up  edge  of  the  paper,  after  which,  by  sliding  the  ruler 
over  the  glued  border,  it  will  again  be  laid  flat,  and  the 
ruler  or  straight-edge  being  pressed  down  upon  it,  that 
edge  of  the  paper  will  adhere  to  the  board.  If  sufficient 
glue  has  been  applied  the  ruler  may  be  removed  directly, 
and  the  edge  finally  rubbed  down  by  an  ivory  book- 
knife,  or  any  clean  polished  substance  at  hand,  which 
will  then  firmly  cement  the  paper  to  the  board.  This 
done,  another  but  adjoining  edge  of  the  paper  must  be 
acted  upon  in  a  like  manner,  and  then  the  remaining 
edges  in  succession  ;  we  say  the  adjoining  edges,  because 
we  have  occasionally  observed  that  when  the  opposite 
and  parallel  edges  have  been  laid  first,  without  continu- 
ing the  process  progressively  round  the  board,  a  greater 
degree  of  care  is  required  to  prevent  undulations  in  the 
paper  as  it  dries. 

Sometimes  strong  paste  is  used  instead  of  glue ;  but 
as  this  takes  a  longer  time  to  set,  it  is  usual  to  wet  the 
paper  also  on  the  upper  surface  to  within  an  inch  of 
the  paste  mark,  care  being  taken  not  to  rule  or  injure 
the  surface  in  the  process  ;  the  wetting  of  the  paper  in 
either  ea&e  is  done  for  the  purpose  of  expanding  it,  and 
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the  edges  being  fixed  to  the  board  in  its  enlarged  state 
acts  as  stretcher  upon  the  paper  while  it  contracts  in 
drying,  which  it  should  be  allowed  to  do  gradually. 
All  creases  or  undulations  by  this  means  disappear  from 
the  surface  of  the  paper,  and  it  is  a  smooth  plane  to 
receive  the  drawing. 

In  mounting  paper  upon  canvas,  the  latter  should  be 
well  stretched  upon  a  smooth  flat  surface,  being  damped 
for  that  purpose,  and  its  edges  glued  down  as  was 
recommended  in  stretching  drawing  paper ;  then  with  a 
brush  spread  strong  paste  upon  the  canvas,  beating  it 
in  until  the  grain  of  the  canvas  be  all  filled  up ;  for 
this,  when  dry,  will  prevent  the  canvas  from  shrinking 
when  subsequently  removed.  Then,  having  cut  the 
edges  of  the  paper  straight,  paste  one  side  of  every 
sheet  and  lay  them  upon  the  canvas,  sheet  by  sheet, 
overlapping  each  other  a  small  quantity.  If  the  drawing 
is  strong  it  is  best  to  let  every  sheet  lie  five  or  six 
minutes  after  the  paste  is  put  on  it,  for  as  the  paste 
soaks  in,  the  paper  will  stretch  and  may  be  better 
spread  smooth  upon  the  canvas,  whereas,  if  it  be  laid 
on  before  the  paste  has  moistened  the  paper,  it  will 
stretch  afterwards  and  raise  blisters  when  laid  upon  the 
canvas.  The  paper  should  not  be  cut  off*  from  its  ex- 
tended position  till  thoroughly  dry,  which  should  not  be 
hastened,  but  left  in  a  dry  room  to  do  so  gradually  if 
time  permit,  if  not,  it  may  be  exposed  to  the  rays  of 
the  sun,  unless*  in  the  winter  season,  when  the  assistance 
of  a  fire  is  necessary,  provided  it  is  not  placed  too  near 
a  scorching  heat.  In  joining  two  or  more  sheets  of 
paper  together  by  overlapping,  it  is  necessary,  in  order 
to  make  a  neat  joint,  to  feather-edge  each  sheet,  this  is 
done  by  carefully  cutting  with  a  knife  half-way  through 
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the  paper  near  the  edge  and  on  the  sides  which  are  to 
overlap  each  other^  then  strip  off  a  feather  edge  or  slip 
from  each^  which^  if  done  dexterously^  will  form  a  very 
neat  and  efficient  joint  when  put  together.  The  fol- 
lowing method  of  mounting  and  varnishing  drawings 
or  prints  may  be  considered  useful.  Stretch  a  piece 
of  linen  on  a  frame^  to  which  give  a  coat  of  isinglass 
or  common  size,  paste  the  back  of  the  drawing  or  print, 
which  leave  to  soak  and  then  lay  it  on  the  linen.  When 
dry  give  it  at  least  four  coats  of  well-made  isinglass 
size,  allowing  it  to  dry  between  each  coat.  Take  Canada 
balsam  diluted  with  the  best  oil  of  turpentine,  and  with 
a  clean  brush  give  it  a  full  flowing  coat. 

Pencils. 

In  selecting  black  pencils  for  use,  it  may  be  remarked, 
that  they  ought  not  to  be  very  soft  nor  so  hard  that 
their  traces  cannot  be  easily  erased  by  the  India  rubber. 
Great  care  should  be  taken  in  the  pencilling,  that  an 
accurate  outline  be  drawn,  the  pencil  marks  should  be 
distinct,  yet  not  heavy,  and  the  use  of  the  rubber 
should  be  avoided  as  much  as  possible,  for  its  frequent 
application  ruffles  the  surface  of  the  paper  and  will 
destroy  the  good  efl'ect  of  shading  or  colouring,  if  any 
IS  afterwards  to  be  applied. 

DRAWING  INSTRUMENTS, 

The  Compasses. 

The  compasses  or  dividers  are  instruments  so  well 
known,  that  it  would  be  superfluous  to  enter  into  a 
lengthy  description  of  them,  or  of  the  various  uses  to 
which  they  may  be  applied.    The  best  are  constructed 
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with  joints  of  two  different  metals^  as  steel  and  brass, 
whereby  the  wear  is  more  equal,  and  the  motion  of  the 
legs  uniform  and  steady,  and  not  subject  to  sudden 
jerks  in  opening  or  shutting ;  this  motion  will  occasion- 
ally require  some  adjustment  to  render  it  uniformly 
smooth,  and  to  move  stiffer  or  easier  at  pleasure ;  but 
so  that  they  may  keep  steadily  any  position  that  may 
be  given  to  them,  the  adjustment  is  performed  by  the 
application  of  a  turn-screw  to  this  axis  of  the  joint. 
In  the  common  compasses  a  simple  screw  forms  the 
axis  upon  which  the  legs  move,  and  may  be  turned 
with  a  screw  driver  of  the  ordinary  construction ;  but 
in  the  best  made  instruments  a  steel  pin  passes  through 
the  joints,  having  at  one  end  a  head  of  brass  riveted 
fast  upon  it,  and  on  the  other  end  a  similar  plate  is 
screwed,  which  is  therefore  a  nut,  on  a  diameter  of 
which  is  drilled  two  small  holes  for  the  application  of  a 
lever  of  a  particular  description. 

The  points  of  a  well-made  instrument  should  be  of 
steel,  so  tempered  as  neither  to  be  easily  bent  or 
blunted ;  not  too  fine  and  tapering,  and  yet  meeting 
closely  when  the  compasses  are  shut.  As  some  of  the 
numerous  uses  to  which  this  instrument  may  be 
applied,  the  following  may  be  mentioned  : — To  take 
any  extent  or  length  between  the  points  of  the  com- 
passes, and  to  set  it  off  or  to  apply  it  successively  upon 
any  line.  To  take  any  proposed  line  between  the 
points,  and  by  applying  it  to  the  proper  scale,  to  find 
its  length.  To  set  off  equal  distances  upon  a  given 
line,  to  describe  circles,  intersecting  arcs,  &c.  To  make 
an  angle  equal  to  any  given  angle  ;  to  lay  off  an  angle 
of  a  given  quantity  upon  an  arc  of  circle  from  the  line 
of  cords,  &c. ;  to  construct  any  proposal  in  plotting,  or 
drawing  plans,  &c.,  &c. 
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The  Hair  Compasses. 

This  instrument  is  represented  in  the  adjoin- 
ing engraving,  and  is  constructed  in  the  same 
manner  as  those  above  described.  The  only- 
difference  consists  in  a  contrivance  by  whereby 
the  lower  point,  or  half  one  shank,  can  be  moved 
a  very  small  quantity,  either  towards  or  from  the 
other  point,  which  is  useful  when  a  distance  is 
required  to  be  taken  with  the  utmost  possible 
exactness.  This  contrivance  consists  of  a  fine 
spring  and  screw,  by  which,  when  the  compasses 
are  opened  nearly  to  the  required  extent  by  the 
help  of  the  screw  6,  the  points  may  be  set  to  the 
greatest  precision,  which  cannot  be  done  so  well 
by  the  motion  of  the  joints  alone. 

Compasses  with  movable  points. 

In  the  smaller  and  more  portable  cases  of  drawing 
instruments,  it  is  customary  to  insert  a  larger  sized  pair 
of  compasses,  of  which  the  point  of  half  of  one  of  the 
legs  is  never  movable,  to  admit  of  adapting  singly  a 
pen  or  pencil,  or  dotting  points.  The  pen  point  is  used 
for  drawing  circles  or  arcs  with  ink,  and  is  constructed 
like  the  drawing-pen,  which  will  be  hereafter  described  ; 
the  pencil  point  is  alike  adapted  to  hold  a  piece  of  black 
lead  pencil  or  crayon  for  describing  circles  or  arcs  that 
are  not  to  be  permanent,  and  the  dotting  point  consists 
of  two  blades  similar  to  those  of  the  drawing  pen,  but 
rounded  at  the  points,  between  which  revolves  a  small 
wheel  with  numerous  points  round  its  circumference 
resembling  the  rowel  of  a  spur.  The  space  between 
the  blades  being  supplied  with  Indian  ink,  and  the 
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wheels  rolled  upon  paper^  as  the  compasses  describe  a 
circle  or  arc^  each  point  as  the  wheel  revolves  will  pass 
through  the  ink  and  transfer  it  to  the  paper  beneath, 
making  equi-distant  dots  in  the  circle  which  the  com- 
passes describe. 

The  movable  points  have  a  joint  in  them  just  under 
that  part  which  locks  into  the  shank  of  the  compasses, 
by  which  the  part  below  the  joint  may  be  set  perpen- 
dicular to  the  plane  on  which  the  lines  are  described 
w^hen  the  compasses  are  open.  An  additional  piece, 
called  a  lengthening  bar,  is  frequently  applied  to  these 
compasses,  which  by  lengthening  the  movable  leg 

enables  them  to  strike  larger 
circles,  or  measure  greater 

0 extents  than  they  otherwise 
would  perform.  When 
this  is  applied,  the  movable 
part  has  a  joint  similar  to 
those  on  the  pen  and  pencil 
points,  and  for  a  similar 
purpose  the  annexed  dia- 
^  gram  represents  this  instru- 
ment and  its  appendages. 

A  the  compasses  with 
a  movable  point  at  b  ; 
c  and  D,  the  joints  to  set  each 
point  perpendicular  to  the 
paper  ;  e  the  pencil  point ; 
F  the  pen  point  (this  is 
llj  represented  with  a  dot- 
ting wheel,  the  pen  point 
and  the  dotting  point  are  similar  in  shape  to  each  other) ; 
G  the  lengthening  bar. 


Bow  Compasses. 


These  are  a  small  pair  having  a  point  either  for  ink  or 
pencil.  They  are  used  to  describe  small  arcs  or  circles, 
which  they  do  more  conveniently  than  large  compasses, 
not  only  on  account  of  the  size,  but  also  from  the  shape 
of  their  head,  which  rolls  easily  between  the  fingers  and 
can  be  turned  round  as  delicately  as  they  require  to  be 
moved  for  drawing  very  minute  circles. 

The  adjoining  figures  represent  the  pencil  bow  as 
suited  for  describing  arcs  of  different 
radii.  Fig.  1  is  a  construction 
adapted  for  describing  arcs  of  a  ra- 
dius intermediate  between  those  de- 
scribed by  the  above-named  com- 
passes, and  those  capable  of  being 
produced  by  the  bows  represented  by 
Fig.  2. 

In  Fig.  1  the  pencil  point  b,  and 
the  centre  point  r,  can  be  opened  a 
considerable  width  by  the  joint  A, 
whilst  in  the  other  construction. 
Fig.  2,  the  corresponding  points  e 
and  G  are  limited  in  their  opening, 
the  two  blades  carrying  the  points, 
being  formed  out  of  one  solid  piece 
of  steel,  and  tempered  so  as  to  form  a 
spring  at  the  upper  part  corresponding  with  the  joint  a 
in  Fig.  1.  The  spring  of  the  two  blades  is  then  kept  in 
obedience  by  an  adjusting  screw  d,  by  which  the  two 
points  may  be  set  to  any  required  degree  of  minuteness, 
and  very  small  circles  maybe  described  with  a  precision 
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that  could  not  be  expected  or  scarcely  attempted  by 
the  construction  of  Fig.  1. 

The  pen  bows  are  represented  in  the  annexed  engrav- 
ing ;  their  construction  is  similar  to  the  pencil  bows 
last  described.  In  the  pen  point  of 
Fig.  1^  there  is  a  second  joint  just  below 
letter  by  which^  when  the  instrument 
F'^f  is  open  for  use^  the  pen  may  be  set  per- 
pendicular^ or  nearly  so^  to  the  paper, 
which  is  essential  in  the  use  of  the  draw- 
ing pen.  This  is  a  corresponding  con- 
trivance with  that  noticed  in  describing 
the  compasses  with  movable  points.  In 
Fig.  2,  B  shows  the  spring  blades  carry- 
ing the  points  g  and  d,  and  c,  the  adjust- 
ing screw,  to  set  these  points  to  the  re- 
quired radius. 

Tubular  Compasses, 

G   ^  The  engraving  on  page  75  represents 

this  instrument.  It  may  be  used  as  an  ordinary  pair  of 
compasses,  either  with  two  fine  points,  a  pen  point,  or  a 
pencil  point,  and  is  capable  of  describing  circles  to  any 
extent  of  radius  from  an  eighth  of  an  inch  to  fourteen 
inches  and  a-half,  and  with  the  advantage  of  reversing 
points  which  may  be  changed  from  pen  to  pencil,  &c., 
without  deranging  the  setting  of  the  instrument  when 
opened  to  any  definite  extent. 

A  and  B  are  the  two  principal  legs  of  the  instrument, 
consisting  of  tubes  movable  about  a  very  nicely  con- 
structed joint  at  c.  Within  these  are  two  sliding  tubes 
E  and  D,  which  draw  out  their  whole  length,  and  are 
accurately  fitted  to  the  principal  tubes  a  and  b,  so  that 
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they  may  be  drawn  out  to  their  required  extent  with  a 
smooth  and  steady  motion,  not  subject  to  sudden  stop- 
pages, or  to  move  with  equally  sudden  jerks,  a  proof  of 
bad  workmanship,  but  uniformly,  and  not  too  easy.* 
To  assist  in  this,  their  inner  extremities  are  made  to 
act  as  springs  within  tubes, 
wherein  they  slide,  thus  increas- 
mg  their  friction. 

The  outward  extremity  of 
each  of  the  sliding  tubes  e 
and  D  terminates  in  a  square 
headed  joint,  a  and  b ;  upon 
these  move  the  pieces  c  and  d, 
which  carry  the  point  limbs  of 
the  compasses.  The  joints  a 
and  b  in  this  instrument  cor- 
respond with  the  joints  c  and 
n  of  the  compasses  with  mova- 
ble points  as  before  described, 
and  are  used  for  a  similar  pur- 
pose, namely,  to  set  the  point 
limbs  perjr  ^ndicular  to  the 
paper,  and  consequently  paral- 
lel to  eacl  other,  at  whatever 
openmg  the  legs  of  the  com- 
passes may  be  extended  to. 

In  our  engraving,  the  pivots  of  the  two  point  limbs/, 
h  and  e,  g  to  the  two  carrying  pieces,  which  are  jointed 
to  the  tubes  at  a  and  b,  also  give  the  means  of  in- 
verting the  position  of  the  points  ;  that  is  to  say,  the 

*  Messrs.  Parkes  and  Son,  of  Birmingham,  have  introduced  needle- 
points to  their  compasses,  which  greatly  tend  to  facilitate  accuracy  in 
drawing. 
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limbs  can  be  turned  upon  these  pivots  so  as  to  make 
the  points  e  and  or  /  and  h  change  places.  By  this 
simple  and  ingenious  contrivance^  the  draftsman^  after 
having  used  the  two  fine  points  e  and  /,  for  fixing 
with  precision  the  opening  of  the  compass  to  his  re- 
quired radius^  may  obtain  a  pencil  point  to  describe 
a  corresponding  arc  or  circle^  by  simply  turning  the 
pencil  limbs  A,  /,  round  on  its  pivot  which  will 
cause  the  point  of  a  pencil  or  crayon  placed  in  the 
tube  h,  to  change  places  with  the  fine  point  /  of  the 
compasses,  and  as  the  pivot  is  (or  ought  to  be)  at  right 
angles  to  a  line  connecting  the  points  and  of  the 
pencil  at  h,  the  latter  will  exactly  take  the  place  of 
the  former,  at  the  same  extent  or  opening,  e^f.  In 
like  manner,  by  turning  the  pen  limb  e,  g,  round  its 
pivot  c,  the  pen  point  g  may  be  made  to  occupy  the 
position  of  the  fine  point  e,  or  whatever  the  compasses 
may  have  been  set  to  in  the  first  instance.  The  milled- 
head  screw,  represented  at  k,  is  for  the  purpose  of  fixing 
a  pencil  firmxly  in  its  tube  A;  the  screw  i  is  for  adjusting 
the  blades  of  the  pen-point  g,  between  which  the  ink 
is  inserted  to  any  required  degree  of  fineness,  so  as  to 
produce  a  corresponding  fine  or  coarse  circular  line. 
The  joint  m,  by  removing  altogether  the  screw  i,  gives 
the  means  of  opening  the  blades  for  the  better  cleans- 
ing them  after  use. 

Portable  or  Turn-in  Compasses. 

This  forms  in  itself  a  complete  portable  case  of  draw- 
ing instruments,  consisting  of  a  large  pair  of  compasses 
with  movable  points,  which  are  also  so  contrived  that 
one  forms  in  itself  a  small  pencil  bow  and  the  other  a 
pen  bow  ;  and  when  the  whole  instrument  is  put  toge- 
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ther  and  folded  up  (or  the  points  turned  in_,  from 
whence  is  derived  the  name  of  turn-in  compasses)  they 
occupy  a  space  not  more  than  three  inches  long,  and 
may  be  carried  in  the  pocket  without  being  an  incum- 
brance. The  annexed  engraving  represents  the  instru- 
ment when  all  its  parts  are  together.    The  principal 


legs  of  the  instrument  are  f  and  movable,  as  usual, 
by  a  joint  at  a.  The  lower  joints,  b  and  c,  afford  the 
means  of  setting  the  front  limbs,  d  and  e,  perpendicular 
to  the  paper,  as  explained  before  when  describing  the 
last  instrument.  Each  of  the  point  limbs  may  be  re- 
moved from  the  legs  f  and  g,  and  by  means  of  their 
joints  B  and  c  form  perfect  instruments — the  one  a  pen 
bow,  represented  at  h,  and  the  other  a  pencil  bow, 
shown  at  i  k.  The  points  of  these  lesser  instruments 
are  all  adapted  to  slide  into  the  principal  legs,  f  and  g, 
of  the  larger  one,  which  are  made  hollow  for  their 
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reception.  A  section  of  the  limb  f  is  shown  at  to 
convey  to  the  reader  a  better  idea  of  the  arrangement. 

It  may  easily  be  seen  from  the  engraving,  that  by 
reversing  either  of  the  points  in  the  principal  in- 
strument, the  other  point  may  be  used  as  a  centre. 
When  not  in  use  the  instrument  may  be  conveniently 
carried  in  a  sheath  or  case  provided  for  the  pur- 
pose. There  are  also  various  forms  and  arrangements 
of  the  parts  occasionally  given  to  the  instrument  to 
suit  the  fancies  of  individuals ;  but  the  one  we  have 
described  above  will  give  the  reader  a  correct  notion  of 
the  general  character  of  this  class  of  instruments. 

Large  Screw  Dividers, 
We  h?-ve  now  to  describe  another  class  of  compasses, 
such  as  are  used  for  accurately  dividing  lines,  &c.,  into 
a  definite  number  of  equal  parts,  or  for  setting  off 
equal  distances.  The  first  of  these  is  the  large  screw 
divider  represented  in  the  adjoining  figure :  a  is  the 
centre,  about  which  the  legs  a  c  and  a  b  open  or 
shut ;  B  and  c  are  joints  by  which  the  pointed  limbs 
may  be  set  perpendicular  as  usual.  The  extent  or 
opening  between  the  points  is  regulated  by  a  screw 
passing  through  a  socket,  f,  and  terminated  at  the 
other  extremity  by  a  milled  head,  by  which  the  screw 
js  turned  round.  Between  this  milled  head  and  the 
nearest  pointed  limb  is  fixed  what  is  called  a  micro- 
meter head,  decimally  divided  round  its  outer  or 
cylindrical  edge.  One  turn  of  the  screw  carries  the 
micrometer  head  completely  round;  therefore,  when 
part  of  a  turn  only  is  given  to  the  screw,  the  divisions 
on  the  head  show  what  fraction  of  a  turn  has  been 
given,  and  if  it  be  known  what  number  of  turns  or 
threads  of  the  screw  are  equal  to  one  inch,  the  points  of 
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these  compasses  may  be  thus  set  to  any  small  definite 
measure  of  length  with  the  utmost  precision.  The 
index  or  zero  for  reading  the  fraction  of  a  turn  of  the 
screw  is  marked  on  the  point  limb  below  b  :  thus  this 
instrument  may  be  considered  as  a  beam  compass  of 
small  dimensions  and  minute  accuracy. 


Spring  Dividers. 

This  instrument^  represented  in  the  accompanying 
diagram^  is  particularly  useful  for  repeating  divisions 
of  a  small  but  equal  extent — a  practice  that  has  the 
name  of  stepping^  for  which  a  small  pair  of  hair 
compasses  would  also  be  found  useful  when  the  head  is 
constructed  as  shown  in  the  adjoining  figure^  or  similar 
to  that  of  the  bow  compass  before  described,  and  for 
reasons  before  stated.  The  upper  part  forming  the 
handle  is  composed  of  brass  or  silver^  whilst  the  lower 
part  from  a  towards  the  points  is  made  of  one  piece  of 
^teel  of  a  spring  temper^  whereby  the  two  points  are 
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always  endeavouring  to  recede  from  each  other^  or  (  pen 
by  their  elasticity,  which  is  counteracted  by  the  ad- 
[  \       justing  screw     by  which  it  may  be  set  to  the 
required  opening.    This  acts  in  the  same  man- 
ner as  the  micrometer   screw,  described  as 
belonging  to    instruments  before  explained, 
but  with  this  difference — that  it  has  not  the 
means  of  pointing  out  the  measure  of  the 
material,  or  extent  between  the  fine  points 
of  the  compasses,  which  must  therefore  be 
IB  taken  from  a  suitable  scale. 


Wholes  and  Halves. 

Having  explained  the  general  construction 
of  the  most  approved  instruments  of  the 
smaller  kind  for  describing  circles  and  divid- 
ing lines,  we  come  now  to  allude  to  those 
employed  in  copying  and  reducing  draw- 
ings. And  first  of  the  instrument  represented  in 
the  annexed  engraving,  which  is  the  simplest  form  of 
proportional  compasses,  and  capable  of  reducing  or  en- 
larging in  one  proportion  only — namely,  one-half, 
from  whence  its  name  of  wholes  and  halves  is  derived. 
The  points  a  and  e  are  one  piece  of  metal  :  likewise 
the  points  b  and  d  are  at  the  extremities  of  another 
piece  of  metal,  and  straight  lines  connecting  these 
points  pass  through  the  centre,  c.  The  legs  of  the  in- 
strument are  connected  together  by  a  joint  of  the  usual 
form  at  c,  placed  one-third  of  the  whole  length  from 
one  extremity :  consequently,  whatever  may  be  the 
extent  of  the  opening  of  the  points  a  and  b,  it  will 
always  be  double  the  extent  of  the  opening  of  the 
other  two  points,  d  and  e.    Therefore,  if  the  whole 
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length  of  any  line  be  taken  between  the  opening  of 
the  two  former  points^  the  interval  between  the  two 
latter  points  will  be  exactly  one-half  the  length  of 
the  same  line ;  consequently,  this  instru- 
ment affords  the  readiest  means  of  divid- 
ing a  line  into  two  equal  parts^  or  vice 
versa.  Its  usefulness  in  dividing  lines 
does  not  rest  here ;  for_,  if  the  original 
line  has  to  be  divided  into  any  number 
of  parts — 2,  4,  6^  8,  &c.,  by  constantly 
taking  the  half  of  the  half  in  the  same 
manner  as  takuig  the  half  of  the  original 
line  in  the  first  instance^  the  requisite 
number  of  subdivisions  may  be  obtained. 

Proportional  Compasses. 

This  instrument  is  a  very  useful  and 
necessary  appendage  to  a  case  of  drawing 
instruments^  and  although  rather  expensive 
in  its  original  cost,  it  very  soon  repays 
its  owner  in  saving  both  time  and  trouble.  The  pro- 
portional compasses  consist  of  two  equal  and  similarly 
formed  parts  or  limbs,  a  e  and  b  d  (see  the  accompany- 
ing engraving),  which  are  represented  as  opening  upon 
a  centre  c,  and  forming  a  double  pair  of  compasses  or 
points,  A  B,  E  D.  When  shut  up,  the  two  limbs  appear 
as  one,  and  a  small  stud  fixed  on  one  fits  into  a  notch 
made  in  the  other,  and  retains  the  instrument  exactly 
in  its  closed  position,  the  two  points  also  at  each  ex- 
tremity then  coincide  and  become  as  one  point.  When 
thus  closed  the  dove-tailed  slits  shown  in  the  engraving 
as  made  in  each  limb,  being  equal  and  similar,  coincide 
HihI  appear  as  one  slit,  and  in  this  position  only  can  the 
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adjustment  be  made  for  any  required  proportion ;  that 
is  to  say,  the  instrument  must  always  be  closed  in  order 
to  slide  and  fix  the  centre  c  in  its  proper 
placC;,  and  the  opening  of  the  small  points  e 
D  at  the  other  extremity. 

The  centre  consists  of  a  pivot  or  steel  pin^ 
which  passes  through  the  dove-tailed  pieces 
of  brass^  nicely  fitted  to  slide  in  the  before- 
named  slits^  and  also  through  a  circular  nut 
or  collar  on  each  face^  which  answers  the 
double  purpose  of  keeping  the  dove-tailed 
pieces  of  brass  in  their  slits^  and  also  firmly 
clamping  them  together  by  means  of  the 
milled  head^  when  they  are  moved  to  the 
position  where  the  centre  is  required;  on 
the  dove-tailed  pieces  a  line  is  drawn  for  the 
zero  to  set  the  centre  by^  which  in  our  en- 
graving is  represented  as  coinciding  with  the 
division  on  the  limb  marked  2,  and  nearly 
with  the  one  marked  12.  On  the  face  of 
each  limb  there  are  two  sets  of  division^ 
one  denominated  lines^  a  second  circles^  a  third  planes, 
and  the  fourth  solids.  When  the  zero  of  the  centre 
on  the  dove-tailed  sliding-piece  is  set  to  the  division 
marked  1,  on  the  line  of  lines,  then  the  proportion 
between  any  opening  of  the  large  points  a  b,  will  be 
two  to  one,  or  twice  as  great  as  the  opening  of  the 
smaller  points  d  e,  and  consequently  any  extent  taken 
between  the  large  points  may  be  accurately  divided 
into  two  parts  by  the  smaller  ones.  Also  when  the 
zero  is  set  to  the  division  marked  3,  on  the  same  lines, 
the  proportion  of  any  opening  will  be  three  to  one,  or 
that  of  the  smaller  points  will  be  one-third  of  the 
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extent  of  the  larger  points^  and  the  same  of  the  re- 
maining divisions  on  the  line  which  extend  to  ten  of 
the  line  marked  circles  on  the  opposite  edge  of  the 
same  face  of  the  instrument;  the  divisions  are  num- 
bered from  6  to  20^  and  the  index  of  zero  being  set  to 
any  number,  the  points  will  open  in  proportion  to  the 
radius  of  a  circle  to  the  side  of  an  inscribed  polygon  of 
that  number  of  sides.  Thus  if  it  be  set  to  the  division 
marked  8,  and  the  points  a  b  are  opened  to  the  radius 
of  any  circle,  the  opening  of  the  smaller  points  d  e  will 
divide  the  circumference  into  eight  equal  parts. 

The  other  lines  of  divisions,  namely,  those  marked 
planes  and  ^^solids,^^  are  on  the  other  face  of  the 
instrument,  these  are  in  fact  lines  of  square  and  cube 
roots.  The  line  of  planes''  or  squares''  shows  the 
proportion  between  the  areas  of  similar  plane  figures. 
Thus,  set  the  zero  to  the  division  marked  3,  and  mea- 
sure the  side  of  the  square  in  the  large  points^  a  b,  the 
opening  of  the  short  ones,  d  e,  will  then  be  equal  to 
the  side  of  a  square,  which  will  be  one-third  the  area  of 
the  other.  The  same  of  triangles,  circles,  or  any  other 
regular  plane  figure. 

To  find  the  square  root  of  a  givcDi  ^number,  shut  the 
compasses  and  set  the  zero  to  the  number  given  "upon 
the  line  of  planes,  open  the  instrument,  and  from  any 
scale  of  equal  parts  take  the  number  between  the  larger 
points  A  B,  then  apply  the  smaller  points  d  e,  to  the 
same  scale,  and  the  distance  between  them  will  be 
equal  to  the  square  root  of  the  distance  between  the 
points  of  the  larger  legs  a  b.  The  mean  proportional 
between  two  given  numbers  is  the  square  root  of  their 
product,  and  may  be  found  by  the  proportional  com- 
passes ;  thus,  required  the  mean  proportional  between  2 
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and  44.  Open  the  compasses  with  the  zero  or  index  set 
against  9,  the  product  of  two  given  numbers^  till  the 
distance  between  the  larger  is  equal  to  9,  taken  from 
some  scale  of  equal  parts,  then  the  distance  between 
the  smaller  points  will  be  equal  to  3  of  the  same  scale, 
and  is  the  mean  proportional  between  2  and  4^,  for  as 
2:3::  3:44. 

The  line  of  solids  expresses  the  proportions 
between  cubes  or  spheres.  Thus,  set  the  zero  to  the 
division  marked  2  on  the  line  of  solids,  then  measure 
the  diameter  of  any  sphere,  or  the  side  of  a  cube  which 
will  have  one  half  the  solid  content  of  the  former.  In 
like  manner,  by  setting  zero  to  the  divisions  marked 
3,  4,  &c.,  the  interval  between  the  larger  and  smaller 
points  of  the  instrument  will  show  respectively  the 
diameters,  &c.,  of  spheres,  of  which  one  shall  have 
three  or  four  times  the  solid  of  the  other. 

Also  the  cube  root  of  any  number  may  be  found  by 
setting  zero  upon  the  given  number  upon  the  line  of 
solids,  &c.,  as  described  for  obtaining  square  root  by 
means  of  the  line  of  planes;  proportional  compasses  of 
the  best  construction  are  sometimes  made  with  a  clamp 
and  tangent  screw  for  setting  the  zero  with  the  utmost 
precision;  this,  however,  is  seldom  used,  and  the 
instrument  we  have  described  is  the  kind  in  general 
requisition. 

Triangular  Compasses. 
The  adjoining  figure  represents  this  instrument  as 
it  appears  when  closed  up  for  packing  in  its  case. 
That  which  appears  in  the  engraving  as  one  limb 
consists  of  a  pair  of  compasses  precisely  of  the  ordinary 
construction ;  the  single  point  limb  b,  has  a  compass 
joint  at  a,  by  ^hich  its  points  may  be  opened  at  right 
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angles  to  the  plane  of  the  pair  of  compairises  A,  when  the 
tliree  points  will  form  a  triangle.  The  compass  point  at  a 
is  firmly  attached  to  the  centre  of  the  compasses  a,  which, 
by  means  of  a  nut  or  screw  b,  may  be  turned  round 
without  moving  the  limbs,  of  which  it  is  the  centre.  The 
double  motion  thus  given  to  the  point  limb  b  (both  right 
angles  to,  and  parallel  to  the  plane  of  the  com- 
passes a),  partake  of  the  nature  of  an  universal 
joint,  and  enables  the  three  points  of  the 
instrument  to  be  placed  at  the  angular  points 
of  any  shaped  triangle  whatever,  be  it  ever  so 
obtuse.  AlsOj  by  the  same  means,  the  three 
points  may  be  brought  into  one  straight  line. 
This  instrument,  it  will  be  obvious  from 
the  description,  is  chiefly  useful  in  trans- 
ferring points  from  one  paper  to  another, 
and  is  very  serviceable  in  copying  mecha- 
nical  drawings.  The  two  points  of  the  com- 
passes A  being  set  upon  such  points  of  the 
drawing  as  are  already  copied,  the  third 
point,  B,  of  the  instrument  may  be  moved 
by  its  universal  joint,  a  6,  to  rest  upon  any 
other  point,  and  then  by  similarly  applying 
the  points  of  a  to  the  corresponding  points 
on  the  copy,  the  new  point  of  the  original  may  be 
correctly  transferred  to  it  by  means  of  the  limb  of  the 
instrument  b.  Another  form  of  tri- 
angular compasses  is  represented  in 
the  annexed  engraving,  a,  ^,  c  is  a 
solid  tripod,  having  at  the  extremity 
of  each  arm  a  limb,  c,  and 
moving  freely  upon  centres,  by 
iFhich  they  may  be  placed  in  any  position  with  respect 
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to  the  tripod  and  each  other.  These  limbs  carry  points 
at  right  angles  to  the  plane  of  the  instrument^  which 
may  be  brought  to  coincide  with  any  three  given  points 
on  the  original  drawing,  and  then  transferred  to  the 
copy  as  above  described. 


Beam  Compasses, 

The  accompanying  diagram  represents  this  instru- 
ment, which  consists  of  a  beam,  a,  a,  of  any  length 


required,  generally  made  of  well-seasoned  mahogany; 
upon  its  face  is  inlaid,  throughout  its  whole  length, 
a  slip  of  holly  or  box-wood,  «,  upon  which  are  en- 
graved the  divisions  or  scales,  either  feet  and  decimals, 
or  inches  and  decimals,  or  whatever  particular  scale 
may  be  required  :  those  made  for  use  of  the  persons 
engaged  on  the  ordnance  survey  of  Ireland  were 
divided  to  a  scale  of  chains,  80  of  which  being  equal 
to  six  inches,  which  therefore  represented  one  mile, 
that  being  the  scale  to  which  the  survey  is  being 
plotted.  Two  brass  boxes,  b  and  c,  are  adapted  to  the 
beam ;  the  latter  may  be  moved  by  sliding  to  any  part 
of  its  length,  and  fixed  in  position  by  tightening  the 
clamp  screw  e.  Connected  with  the  brass  boxes  are 
the  two  points  of  the  instrument,  g  and  h,  whi^^h  may 
have  any  extent  of  opening  by  sliding  the  box  c  along 
the  beam,  and  the  other  box  b  being  firmly  fixed  at 
one  ^tremity.    The  object  to  be  attained  in  the  use 
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of  this  instrument  is  the  nice  adjustment  of  the  points 
G  and  H  to  any  distance  apart;  this  is  accomplished 
by  two  verniers  or  reading  plates^  b,  c,  each  fixed  at 
the  side  of  an  opening  in  the  brass  boxes  to  which  they 
are  attached^  and  afford  the  means  of  minutely  sub- 
dividing the  principal  divisions,  a,  a,  on  the  beam  which 
appear  through  those  openings  ;  d  is  a  clamp  screw  for 
a  similar  purpose  as  the  screw  namely,  to  fix  the 
box  B_,  and  prevent  motion  in  the  point  it  carries  after 
adjustment  to  the  position;  f  is  a  slow-motion  screw 
by  which  the  point  g  may  be  moved  any  very  minute 
quantity,  for  perfecting  the  setting  of  the  instrument 
after  it  has  been  otherwise  set  as  nearly  as  possible  by 
tlie  hand  alone. 

The  method  of  setting  the  instrument  for  use  may 
be  understood  from  the  above  description  of  its  parts, 
and  also  by  the  following  explanation  of  the  method  of 
examining  and  correcting  the  adjustment  of  the  vernier 
b,  which,  like  all  other  mechanical  adjustments,  wdll 
occasionally  get  deranged ;  this  verification  must  be 
done  by  means  of  a  detached  scale.  Thus,  suppose  for 
example  that  our  beam-compass  is  divided  into  feet, 
inches,  and  tenths,  and  subdivided  by  the  vernier  to 
hundredths,  &c.  First  set  the  zero  division  of  the 
vernier  to  the  zero  of  the  principal  divisions  on  the 
beam,  by  means  of  the  slow-motion  screw  f.  This 
must  be  done  very  accurately.  Then  slide  the  box  c 
with  its  point  g,  till  the  zero  on  the  vernier  c  exactly 
coincides  with  any  principal  division  on  the  beam,  as 
12  inches  or  6  inches,  &c.,  which  must  also  be  done 
to  a  great  nicety  (in  some  superior  kind  of  beam- 
compasses  the  box  c  is  also  furnished  with  a  tangent 
or  slow-motion  screw,  by  which  the  setting  of  the 
points  or  the  divisions  may  be  done  with  the  utmost 
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precision  in  the  same  manner  as  the  vernier  b,  bv 
means  of  tlie  screw  f),  then  apply  the  points  to  a 
similar  detached  scale^  and  if  the  adjustment  is  perfect 
the  interval  of  the  points  g  ii  will  measure  on  it  the 
distance  to  which  they  were  set  on  the  beam.  If  they 
do  not  l)y  ever  so  small  a  quantity,  it  should  be  cor- 
rected by  turning  the  scrcAV  f  till  the  joints  exactly 
measure  that  quantity  on  the  detached  scale :  then,  by 
loosening  the  little  screws  which  confine  the  vernier  b 
in  its  place,  the  position  of  the  vernier  maybe  gradually 
changed  till  its  zero  coincides  with  the  zero  on  the  beam, 
and  then,  tightening  the  screws  again,  the  adjustment 
will  be  complete. 

Knife,  File,  Key,  and  Screw-driver. 
The  annexed  engraving  represents  a  very  useful  ap- 
pendage to  a  case  of  drawing  instruments ;  its  use  will 


be  too  apparent  to  need  much  description,  a  is  the 
knife  blade,  b  the  file,  c  the  screw-driver,  and  d  the 
key,  which  is  adapted  to  fit  the  heads  of  the  compasses 
for  tightening  or  loosening  them  as  may  be  required. 

Drawing  Pens, 

These  are  made  as  represented  in  the  accompanying 
engraving.  The  left-hand  figure  shows  the  form  of 
the  best  kind,  the  handle  is  of  ivory,  and  the  blades 
have  a  joint  whereby  they  may  be  opened  for  the  pur- 
pose of  more  eff'ectually  cleaning  them  after  use.  The 
right-hand  figure,  which  is  in  two  parts,  shows  an  older 
form  of  construction,  the  part  a,  to  which  is  attached 
II  pricker  or  protracting  piu^  screws  into  the  part 
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marked  b,  making  the  handle  of  sufficient  length  to 
use  conveniently  as  a  drawing  pen^  thus  combining  two 
instruments  in  one. 

The  milled  head  screw,  which  is  repre- 
sented as  connecting  the  blades  together, 
is  for  the  purpose  of  setting  their  points 
at  any  opening  to  draw  a  line  of  an 
assigned  thickness.  In  using  the  pen, 
it  should  be  slightly  inclined  in  the  di- 
rection of  the  line  to  be  drawn,  taking 
care,  however,  that  the  edges  of  both 
tlie  blades  touch  the  paper.  These  ob- 
servations are  equally  applicable  to  the 
pen-point  of  the  compasses  before  de- 
scribed, observing,  as  before  stated,  that 
whenever  a  circle  or  an  arc  of  more  than 
about  an  inch  radius  is  to  be  described, 
the  point  should  be  so  bent  that  the 
blades  of  the  pen  be  nearly  perpendicu- 
lar to  the  paper,  and  both  of  them  touched  at  the 
same  time. 

The  Road  Pen. 
This  instrument  consists  of  two  pens,  a  and  b,  so 
arranged  with  a  spring  which  gives  them  a  tendency 
to  separate  from  each  other  to  the  extent  of  about 
half  an  inch,  which  tendency  is  counteracted  by  a 
screw,  c,  whereby  the  pen-points  may  be  set  to  any 
required  interval  within  the  above  limits.  The  screws 
a  and  b  are  for  the  purpose  of  setting  the  points  of  the 
blade  to  draw  lines  of  any  assigned  degree  of  fineness,  as 
before  explained  for  the  ordinary  drawing  pen.  The  use 
of  this  instrument  is  to  draw  two  lines  parallel  and  close 
to  each  other  at  the  same  time,  whereby  ])erfect  paral- 
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lelism  may  be  secured.    It  is  usually  known  by  the 
name  of  the  Road  Pen^  having  been  originally  designed 
to  draw  lines  of  roads  upon  maps,  both  sides 
^      being  drawn  at  the  same  time.    For  such  pur- 
poses it  is  very  convenient,  as  one  side  or  fence 
may  be  drawn  witti  a  stronger  line  than  the 
other,  which  is  frequently  done  on  general 
maps  as  a  distinguishing  mark  for  principal 
or  turnpike  roads,  &c.    In  like  manner  it  is 
useful  in  drawing  lines  of  canals,  where  bound- 
ing lines  are  generally  more  nearly  parallel 
than  on  public  roads ;  besides  which,  it  may 
be  successfully  used  in  mechanical  and  archi- 
ll* tectural    drawings,   where    extremely  close 
I  J\     parallel  lines  are  very  frequently  required. 


The  Dottwg  Point. 
The  great  expense  of  time  in  dotting  by  hand 
such  lines  upon  a  drawing  as  may  be  essential 
to  be  shown  and  not  drawn  in  full,  may  be 
obviated  by  the  use  of  this  instrument.  It 
iu  all  respects  resembles  a  drawing-pen,  except  that 
the  points  are  not  so  sharp,  and  the  back  blade,  as 
seen  in  the  engraving,  is  a  pivot,  on  which  may  be 
placed  a  dotting-wheel,  «,  resembling  the  rowel  of 
a  spur;  the  screw,  b,  is  for  opening  the  blades  to 
remove  the  wheel  for  cleaning  after  use,  or  replac- 
ing it  with  one  of  another  character  of  dot.  The 
cap,  Cy  at  the  upper  end  of  the  instrument,  is  a  box 
containing  a  variety  of  dotting  wheels,  each  producing 
a  different  shaped  dot.  These  are  used  as  distinguish- 
ing marks  for  different  classes  of  boundaries  on  maps  ; 
for  instance,  one  kind  of  dot  distinguishes  county 
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boundaries^  another  kind  parish  boundaries ;  a  tliird 
Kind  distinguishes  that  which  is  both  a  county  and  a 
parish  boundary.  In  using  this  instrument^ 
the  ink  must  be  inserted  between  the  blades  ^ 
of  the  dotting  wheel^  so  that  as  the  wheel 
revolves  the  points  shall  pass  through  the  ink^ 
each  carrying  with  it  a  drop^  and  marking  the 
paper  as  it  passes.  It  is  sometimes  stated  as 
an  objection^  that  the  wheel  will  often  revolve 
many  times  before  it  begins  to  deposit  its  ink 
on  the  drawing,  thereby  leaving  the  first  part 
of  the  line  altogether  blank,  and  in  attempt- 
ing to  go  over  it  again,  the  made  dots  are 
liable  to  get  blotted ;  at  all  events,  the  line  is 
likely  to  consist  of  dots  of  different  sizes,  which 
is  at  least  unsightly.  This  evil  may  be  mostly 
remedied  by  placing  a  piece  of  blank  paper  I 
over  the  drawing  at  the  very  point  the  dotted 
line  is  commenced  upon;  then  begin  with 
drawing  the  wheel  over  the  blank  paper  first, 
so  that  by  the  time  it  will  have  arrived  at  the 
proper  point  of  commencement,  the  ink  may  be  ex- 
pected to  flow  over  the  points  of  the  wheel,  and  make 
the  dotted  line  perfect,  as  required. 

Tlie  Pricking  or  Tracing  Point. 

This  instrument  consists  of  a  pair  of  forceps,  which 
firmly  hold  a  needle  point,  or  blunt  point,  a,  by  means 
of  a  sliding  ring,  h.  Its  use,  which  scarcely  needs 
pointing  out,  is  chiefly  in  copying  drawings,  the 
original  being  laid  upon  paper  intended  to  receive  the 
copy,  and  held  down  by  weights  or  pins  to  prevent  its 
fthifting  its  position.    The  principal  points  are  trans- 
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ferred  to  the  copy  by  pricking  through  the  original 
^vith  a  very  fine  needle.  This  method  of  copying  can- 
not be  resorted  to  when  the  original  is  of  con- 
siderable value.  When  such  is  the  case^  a  com- 
mon m^ethod  of  copying  is  by  placing  between 
the  drawing  and  the  intended  copy  a  sheet  of 
thin  paper  (such^  for  instance^  as  bank  post  paper), 
one  face  of  which  has  been  sprinkled  with  black 
lead  and  rubbed  until  it  be  uniformly  covered, 
and  then  as  much  wiped  off  as  would  come  away 
with  gentle  rubbing.  This  being  placed  with 
the  blackened  part  towards  the  intended  copy, 
a  blunt  point  substituted  for  the  needle  point  in 
the  instrument  may  be  drawn  with  gentle  pressure 
over  the  lines  of  the  original  without  damag- 
ing it,  and  the  blackened  paper  will  leave  cor- 
responding lines  on  the  fair  sheet  beneath  ;  by 
reversing  the  needle  in  the  instrument,  leaving 
the  eye  end  instead  of  the  point  exposed,  and 
using  it  edgeways,  it  will  be  found  a  fine  and  smooth 
tracer. 

Draioing  Pins, 
These  require  but  little  explanation.    Tbey  are  used 
to  fix  paper  down  upon  a  drawing  or  other  board  in  any 
required  position,  and  in  most  cases  answer  better  than 

e heavy  weights,  which  are  frequently 
used  for  that  purpose,  as  the  board 
may  be  shifted  from  place  to  place 
without  moving  the  paper.  They  consist  of  a  brass 
liead  with  a  steel  point  at  right  angles  to  its  plane. 
A  represents  it  as  seen  edgeways,  and  b  aQ  seen  from 
above. 
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Having  endeavoured  to  explain  the  construction  of 
such  instruments  as  are  used  for  the  purpose  of  drawing 
lines,  whether  straight  or  curved^  and  hence  producing 
geometrical  figures,  we  will  now  proceed  to  explain  the 
best  form  of  protractors  which  are  essential  for  laying 
down  angles. 

Protractors, 

The  edge  of  the  semicircular  is  divided  into  180 
degrees,  and  subdivided  to  half  degrees,  or  30  minutes, 
and  numbered  for  the  convenience  of  plotting.  Round 
the  edge  is  carried  a  vernier,  which  subdivides  the 
principal  divisions  into  single  minutes.  The  vernier 
is  attached  to  an  arm,  forming  a  radius  to  the  semi- 
circle, which  is  extended  beyond  the  circumference, 
and  has  on  the  extended  part  a  fiducial  edge,  on  which 
the  angular  line  is  to  be  drawn. 

The  centre  of  the  instrument,  w^hich  is  visible  from 
above,  by  the  centre  upon  which  the  vernier  radius 
moves,  is  a  ring  placed  concentric  with  the  centre.  To 
use  this  instrument,  it  is  only  necessary  to  set  the 
vernier  to  the  given  angle,  then  place  the  protractors 
so  that  the  fiducial  edge  may  in  every  part  exactly 
coincide  Avith  the  line  already  given,  and  the  centre 
with  the  given  angular  point.  A  line  then  being 
drawn  along  the  fiducial  edge  will  be  the  direction  of 
the  line  forming  the  angle  required ;  and  upon  moving 
the  protractor,  such  line  may  be  produced  and  con- 
nected with  the  angular  point.  In  adjusting  the  fiducial 
edge  upon  the  given  line,  so  that  the  centre  may  exactly 
coincide  with  the  given  angular  point,  there  is  a  cer- 
tain degree  of  practical  difiiculty  (we  are  now  alluding 
to  whenever  great  accuracy  is  aimed  at). 
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It  is  not;  therefore^  essential,  in  setting  the  instrm 
ment,  to  have  any  regard  to  the  given  angular  point, 
but  only  to  set  the  edge  nicely  upon  the  given  line ; 
then,  with  a  needle  point,  make  three  punctures  in 
the  paper,  one  near  the  extreme  point,  a  second  at  the 
circumference  of  the  arc,  and  the  third  as  nearly  as 
possible  at  the  centre.  The  protractor  may  then  be 
removed;  and  if  all  has  been  accurately  performed, 
these  three  points  will  be  in  one  straight  line,  which 
may  be  transferred  to  pass  through  the  given  angular 
point  by  straight  edge  or  ruler. 


The  Circular  Protractor 

Is  a  complete  circle,  connected  in  its  centre  by  four 
radii.  Like  the  instrument  last  described,  the  centre 
is  left  open,  and  surrounded  by  a  concentric  ring  or 
collar,  which  carries  two  radial  bars.  To  the  extremity 
of  one  bar  is  a  pinion,  working  m  a  toothed  rack,  quite 
round  the  outer  circumference  of  the  protractor.  To 
the  opposite  extremity  of  the  other  bar  is  fixed  a 
vernier,  which  subdivides  the  primary  divisions  on  the 
protractor  to  single  minutes,  and,  by  estimation,  to 
30  seconds.  This  vernier,  as  may  readily  be  under- 
stood, is  carried  round  the  protractor  by  turning  the 
pinion.  Upon  each  radial  bar  is  placed  a  branch, 
carrying  at  their  extremities  a  fine  steel  pricker,  whose 
points  are  kept  above  the  surface  of  the  papers  by 
springs  placed  under  their  supports,  which  give  way 
when  the  branches  are  pressed  downwards,  and  allow 
the  points  to  make  the  necessary  punctures  in  tho 
paper.  The  branches  are  attached  to  the  bars  with  a 
joint,  which  admits  of  being  folded  backwards  over 
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the  instrument  when  not  in  nse^  and  for  packing  in 
its  case. 

The  centre  of  the  instrument  is  represented  by  the 
intersection  of  two  lines,  drawn  at  right  angles  to  each 
other  on  a  piece  of  glass,  which  enables  the  person 
using  it  to  place  it  so  that  the  centre^  or  intersection 
of  the  cross  lines^  may  coincide  with  any  given  point 
on  the  plane.  If  the  instrument  is  in  correct  order^  a 
line^  connecting  the  fine  pricking  points  with  each 
other^  would  pass  through  the  centre  of  the  instrument^ 
as  denoted  by  the  before-mentioned  intersection  of  the 
cross  lines  upon  the  glass^  which^  it  may  be  observed, 
are  drawn  so  nearly  level  with  the  under  surface  of  the 
instrument  as  to  do  away  with  any  serious  amount  of 
parallax  when  setting  the  instrument  over  a  point  from 
which  any  angular  lines  are  intended  to  be  drawn. 

In  using  this  instrument,  the  vernier  should  first  be 
set  to  — zero  (or  the  division  marked  360),  on  the  divided 
limb,  and  then  placed  on  the  paper,  so  that  the  two 
fine  steel  points  may  be  on  the  given  line  (from  whence 
other  and  angular  lines  are  to  be  drawn),  and  the  centre 
of  the  instrument  coincides  with  the  given  angular 
point  on  such  line.  This  done,  press  the  protractor 
gently  down,  which  will  fix  it  in  position  by  means  of 
very  fine  points  on  the  under  sides.  It  is  now  ready 
to  lay  off*  the  given  angle,  or  any  number  of  angles 
that  may  be  required,  which  is  done  by  turning  the 
pinion  till  the  opposite  verniei'  reaches  the  required 
angle.  Then  press  down  the  branches,  which  will 
cause  the  points  to  make  punctures  in  the  paper  on 
the  opposite  sides  of  the  circle ;  which  being  afterwards 
connected,  the  line  will  pass  through  the  given  angular 
if  the  instrument  was  first  correctly  set.  In 
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this  maimer^  at  one  setting  of  the  instrument  a  great 
number  of  angles  may  be  laid  from  the  same  point. 

As  described  for  the  last  instrument^  it  is  not  essen- 
tial that  the  centre  be  over  the  given  point  Avhen 
applied  to  the  given  line,  provided  the  pricking  pointa 
exactly  fall  upon  the  line ;  for  an  imaginary  line^  con- 
necting the  pricking  points  in  this  instrum.ent^  corre- 
spond with  the  line  on  the  diameter  of  the  protractor 
last  described.  Sometimes,  instead  of  a  rack  an(J 
pinion  motion,  a  third  radial  arm  is  attached  to  the 
centre  at  right  angles  to  the  other  two,  upon  which  is 
fixed  a  clamp  and  tangent  screw,  by  which  the  vernier 
is  not  only  fixed  in  position  upon  the  circular  limb  of 
the  instrument,  but  by  the  tangent,  or  slow  motion 
screw,  it  may  be  set  to  the  required  angle  Avith  the 
greatest  accuracy. 

Plain,  Circular,  and  Semicircular  Protractors, 
Other  and  very  useful  protractors  are  made,  con- 
sisting of  a  circle  or  semicircle,  without  verniers,  slow- 
motion  screws,  or  any  other  appendages,  having  simply 
a  fiducial  circular  edge,  nicely  divided  to  degrees  and 
half-degrees,  or  more  minute  subdivisions,  if  the  instru- 
ment is  sufficiently  large  to  admit  of  them.  A  very 
useful  instrument  of  this  kind  has  a  diameter  of  six 
inches,  and  will  be  found  sufficiently  accurate  for  most 
ordinary  purposes,  and  not  above  one-third  of  the  cost 
of  the  above-named  instrument,  which,  however,  must 
be  resorted  to  when  the  utmost  attainable  accuracy  is 
required. 

The  Plain  Scale* 
This  instrument  is  usually  made  of  ivory,  6  inches 
long,  and  1  \  inches  broad ;  it  has  on  it  two  diagonal 
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scales^  Oiie  half  the  size  of  the  other^  on  the  same  plane 
or  face  of  the  instrument^  which^  for  distinction-sake, 
we  will  call  the  upper  side.  These  diagonal  scales 
consist  of  eleven  parallel  lines,  drawn  equi-distant  from 
each  other,  and  divided  by  vertical  lines  into  equal 
parts  of  an  inch  long,  and  numbered  from  right  to 
left — 1,  2,  3,  &c.  The  top  and  bottom  lines  of  the 
extreme  half-inch  space  to  the  right  is  subdivided  into 
ten  equal  parts  by  diagonal  lines  drawn  from  the  tenth 
below  to  the  ninth  above,  from  the  ninth  below  to  the 
eighth  above,  from  the  eighth  below  to  the  seventh 
above,  &c.,  till  from  the  first  below  to  the  nothing 
above,  so  that  by  these  means  the  half- inch  space  is 
subdivided  into  100  equal  parts.  Thus,  if  each  of  the 
first  divisions  of  the  half-inch  spaces  be  considered  to 
repres€'nt  unity,  each  of  the  first  divisions  will  express 
■^^  of  1,  and  each  of  the  subdivisions  taken  on  the  dia- 
gonal lines,  counting  from  the  top  downwards,  will 
express  -^^^  of  the  last  subdivisions,  y-ou  of  the  half-inch 
spaces  (or  primary  divisions).  If  each  of  the  half-inch 
spaces  (or  primary  divisions)  be  considered  as  repre- 
senting 10,  then  each  of  the  first  subdivisions  will 
express  1  (or  unity),  and  each  of  the  second  -jV  of  unity. 
Again,  if  each  of  the  primary  divisions  (or  half-inch 
spaces)  be  considered  to  represent  100,  then  each  of 
the  first  subdivisions  will  express  10,  and  each  of  the 
second  subdivisions  1,  or  unity,  &c.,  &c. 

The  method  of  taking  distances  from  the  scale  may 
be  thus  shown  : — Suppose  the  distance  to  be  347  on 
the  diagonal,  lined,  joined  to  the  4th  subdivision  on  the 
top  line,  count  7  downwards,  reckoning  the  distance 
of  each  parallel  as  1 ;  there  set  one  point  of  the  com- 
passes^ and  extend  the  other  till  it  falls  on  the  inter* 
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section  of  the  third  primary  division  with  the  same 
parallel  in  which  the  other  point  of  the  compasses 
rests^  and  their  opening  will  then  express  a  line  of 
347,  34*7,  or  3*47,  according  as  we  may  have  con- 
sidered the  primary  divisions  to  represent  100,  10,  or 
unity. 

The  smaller  diagonal  scale  is  formed  by  dividing  the 
half-inch  space  into  two,  and  the  further  or  left-hand 
quarter  of  an  inch  space  is  then  diagonally  divided  as 
above  described. 

On  the  same  or  upper  face  of  the  instrument,  a  pro- 
tractor is  formed  round  its  edges,  and  after  what  has 
been  stated  upon  that  instrument^  nothing  more  than 
the  mention  of  it  is  requisite  in  this  place.  On  the 
under  surface  of  the  instrument  a  variety  of  scales  are 
engraved,  among  which  are  the  following : — 

Line  of  Chords  marked 
,f       Rhombs  „ 
„       Tangents  „ 
„       Sines  „ 
„  Secants 

„       Longitudes  „ 
„  Latitudes 

Inclination  of  "> 

Meridians  )  " 
„       Hours  „ 

Besides  scales  having  the  following  number  of  equal 
divisions  to  the  inch : — 30,  35,  45,  50^  and  60. 

The  line  of  chords  serves  either  to  set  off  an  angle 
from  a  given  point  to  any  line,  or  to  measure  the 
quantity  of  any  angle  already  laid  down.  The  first  is 
done  by  opening  the  compasses  to  the  extent  of 
GO  degrees  upon  the  line  of  chords  (which  is  always 
equal  to  the  radius,  the  circle  of  projection),  and  set- 
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ting  one  foot  upon  the  angular  point ;  with  that  extent 
describe  an  arc ;  then  taking  the  angular  quantity  from 
the  same  chord  line^  set  it  off  from  the  given  line  upon 
the  arc  described ;  a  right  line  connecting  the  given 
point  with  that  upon  the  arc  will  form  the  angle 
required.  To  measure  an  angle  already  laid  down^ 
describe  as  before  an  arc  of  60  degrees;  and  then  taking 
the  extent  with  a  pair  of  compasses  between  the  lines 
which  form  the  angle  upon  the  said  arc,  the  opening- 
measured  upon  the  same  line  of  chords  will  denote  the 
dimensions  of  the  angle. 

The  line  of  rhombs  serves  to  lay  down  or  measure  on 
a  chart  the  angle  of  a  ship^s  course  in  navigation. 

The  lines  of  tangents,  sines,  and  secants,  are  used  in 
the  stereographical  and  orthographical  projection  of  the 
sphere. 

The  line  of  longitudes,  with  the  help  of  the  line  of 
chords,  will  show  how  many  miles  are  contained  in  a 
degree  of  longitude  at  any  latitude.  Thus,  with  a  pair 
of  compasses  take  from  the  line  of  chords  the  number 
of  degrees  of  the  given  latitude,  and  apply  the  opening 
of  the  compasses  to  the  line  of  longitude,  placing  one 
point  of  the  compasses  on  the  last  division,  marked  60 
on  the  longitudes,  the  other  point  will  note  upon  the 
same  line  the  number  of  miles  in  one  degree  of  longi- 
tude at  the  given  latitude.  For  example,  if  the  given 
latitude  be  60  degrees,  take  60  from  the  line  of  chords, 
and  applying  one  point  of  the  compasses  on  the  last  divi- 
sion of  the  line  of  longitude  (marked  60),  the  other 
point  will  fall  upon  the  division  marked  30  on  the  same 
line,  showing  that  30  miles  is  contained  in  one  degree 
of  longitude  at  the  latitude  of  60  degrees.  The  lines 
of  latitude^  inclination  of  meridian^  and  of  hours,  are 
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applicable  to  the  practice  of  dialling,  which  does  not 
fall  within  our  present  purpose. 

Plotting  Scales  and  Rules. 

These  need  but  few  observations^  as  they  are  nothing 
more  than  scales  of  equal  parts_,  the  divisions  being 
placed  on  a  fiducial  edge^  by  which  any  length  may  be 
pricked  off  on  the  paper  without  using  the  compasses, 
whose  points,  bv  freauent  use.  destroy  the  fineness  of 
the  graduation.  Plotting  scales  are  made  of  various 
dimensions,  and  of  all  varieties  of  graduation^  to  suit 
the  purposes  of  the  draftsman.  Parallel  rulers  are  also 
made  of  various  constructions — some  of  them  sliding, 
and  others  with  rollers,  each  having  its  own  advantages. 
The  plain  scale  above  described  is  frequently  fitted  with 
rollers,  making  it  at  the  same  time  a  convenient  small 
parallel. 

The  Sector. 

The  sector  derives  its  name  from  the  fourth  propo* 
sition  of  the  sixth  book  of  Euclid,  where  it  is  demon- 
strated that  similar  triangles  have  their  like  sides  pro- 
portional. 

This  instrument  consists  of  two  rulers,  movable 
round  an  axis  or  joint,  from  whence  several  scales  are 
drawn  on  the  faces  of  the  rulers. 

The  two  rulers  are  called  legs,  and  represent  the 
radii^  and  the  middle  of  the  joint  expresses  the  centre 
of  a  circle. 

The  scales  generally  put  upon  sectors  tnay  be  dis- 
tinguished into  single  and  double.  The  single  scales 
are  such  as  are  commonly  put  on  plain  scales,  and  may 
be  applied  in  the  same  manner.    The  double  scales  are 
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those  which  proceed  from  the  centre  ;  each  scale  is  laid 
twice  on  the  same  face  of  the  instrument^  namely,  one 
on  each  leg.  From  these  scales,  dimensions  or  dis- 
tances are  to  be  taken,  when  the  legs  of  the  instrument 
are  in  an  angular  position. 

The  Decimal  Scale, 

This  scale  lies  on  the  edge  of  the  instrument,  and  is 
of  the  same  length  as  the  sector  when  opened  (one  foot 
is  the  usual  length  for  sectors  placed  in  cases  of  instru- 
ment*), and  is  divided  into  10  equal  parts  or  primary 
divisions,  and  each  of  these  into  10  other  equal  parts, 
80  that  the  whole  (foot)  is  divided  into  100  equal  parts. 

The  Line  of  Artificial  Numbers, 

The  line  of  numbers  (marked  n),  or  Gunter's  Line, 
as  it  is  commonly  called,  is  a  line  of  geometrical  pro- 
portion divided  into  nine  unequal  parts,  beginning  at  1 
towards  the  left  hand,  and  numbered  on  with  2,  3,  4, 
5,  &c.,  to  10,  about  the  middle  of  the  line,  where  another 
radius  begins,  and  the  same  divisions  are  repeated, 
numbered  as  before  to  10,  at  the  end  of  the  line  on  the 
right  hand.  Each  of  these  primes,  or  first  grand  divi- 
sions, are  subdivided,  according  to  the  same  ratio, 
into  ten  other  parts,  and  each  of  these  divisions  (if  the 
line  be  of  sufficient  length)  should  again  be  subdivided 
into  ten  lesser  parts.  But  upon  pocket  sectors,  which^ 
when  opened,  are  twelve  inches  in  length,  only  the 
part  from  1  in  the  middle  to  2  towards  the  right  hand 
is  a  second  time  divided,  and  that  but  into  five  parts 
instead  of  ten,  every  one  of  which  must  be  accounted 
as  two  cpRt^i^rns  ii*  nunabering^j,.thej?eCpr-e; ajp  the 
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line  the  figures  1,  2,  3,  kc,  whicli  denote  the  primes, 
may  be  taken  arbitrarily^  either  as  units^  tens^  hundreds^ 
or  thousands^  or  thousandth  parts  of  an  unit. 

If  1^  at  the  beginning  of  the  line^  be  taken  for  unity^ 
then  1  in  the  middle  will  be  10^  and  10  at  the  end  100; 
but  if  the  first  1  be  accounted  10^  then  1  in  the  middle 
will  stand  for  100^  and  10  at  the  end  for  1000.  Again^ 
if  the  first  1  be  reckoned  100,  the/i  1  in  the  middle 
will  be  1000,  and  10  at  the  end  lO.OOO. 

When,  therefore,  the  first,  or  prime,  represents  10 
units,  the  figures  2,  3,  4,  fee,  to  1  in  the  middle,  will 
stand  for  20,  30,  40,  &c. ;  and  each  tenth,  or  subdivision 
in  the  first  radius  of  the  line,  will  signify  1  unit ;  and 
each  centesm  in  those  tenths  (if  there  be  any)  will  be 
one-tenth  part  of  an  unit :  1  in  the  middle  will  be  (as 
before  observed)  100 ;  and  the  figures  2,  3,  4,&c.,  follow- 
ing, 200,  300,  400,  &c. ;  each  tenth,  or  subdivision  in 
the  second  radius,  will  denote  10  units ;  and  each 
centesm  1  unit.  Again,  let  the  first  1  represent  100, 
then  the  2,  3, 4,  &c.,  following,  200,  300,  400,  &c. ;  1  in 
the  middle  1000 ;  and  10  at  the  end  10,000.  According 
to  this  supposition,  in  the  first,  each  tenth  of  a  prime 
will  be  10  units,  and  each  centesm  1  unit ;  and  in  the 
second  radius,  each  tenth  of  a  prime  100,  and  each 
centesm  10. 

In  estimating  decimal  fractions  upon  the  line,  if  1 
in  the  middle  be  accounted  as  unity,  then  will  each 
prime  in  the  first  radius  denote  '1,  each  tenth  of  a 
prime  '01,  and  each  centesm  '001.  If  10  at  the  end  of 
the  line  to  the  right  hand  be  accounted  as  unity,  the 
whole  first  radius  will  represent  1,  and  2,  3,  4,  &c.,  in 
the  second  radius  will  represent  2,  3,  4,  &c.,  every 
prime  in  t|i6  f-rst  X'a^ius,  ,and  eVery^trath^^jf  a  prime  iu 
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the  second  radius^  wiH  signify  '01^  or  one  hundredth 
part  of  unity^  or  centesm ;  in  the  second^  will  denote 
•001^  or  thousandth  part  of  unity. 

The  numeration  of  the  line  thus  explained^  let  it  now 
he  proposed  to  find  the  point  thereon,  answering  to  the 
numher  436.  For  four  hundred^  take  the  first  four 
primes  next  the  left  hand ;  for  the  second  figure^  3, 
take  three  tenths  of  the  grand  division  between  4 
and  5  ;  and  for  the  six  units^  reckon  six  centesms, 
or  six  parts  of  the  next  tenth,  so  that  the  extent 
from  1  at  the  beginning  of  the  line  to  that  point, 
will  express  the  number  436.  The  same  point  will 
likewise  represent  the  numbers  43*6,  4*36;  or  436 ; 
if  the  first  be  accordingly  accounted  10,  1,  or  J^j-  of 
unity. 

To  multiply  upon  the  line,  extend  your  compasses 
from  1  at  the  beginning,  to  the  point  representing  the 
number  of  j^our  multiplier.  The  same  extent  will 
reach  from  the  number  of  your  multiplicand  to  the 
product.  Thus,  if  125  were  given  to  be  multiplied  by 
42,  extend  the  compasses  from  1  to  42,  and  the  same 
extent  will  reach  from  125  to  5250. 

To  divide  upon  the  line,  extend  your  compasses 
backwards  from  the  numbers  of  the  division  to  unity. 
The  same  extent,  laid  the  same  way,  will  reach  from 
the  number  of  the  dividend  to  the  quotient.  Thus,  if 
5250  were  to  be  divided  by  125,  extend  the  compasses 
backwards  from  125  to  unity ;  the  same  extent  will 
reach  the  same  way,  from  5250  to  42. 

The  Lijies  of  Aiiificial  Sines  and  Tangents. 

The  line  of  artificial  sines  (marked  s)  consists  only  of 
the  logarithms  of  the  natural  sines,  transferred  from  a 
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table  of  logarithms  to  the  scale.  They  are  numbered 
from  the  left  to  the  rights  with  the  figures  1,  2,  3^  &c., 
to  10,  which  stands  about  the  middle  of  the  line  ;  and 
so  forward  with  20,  30,  40,  &c.,  to  90,  at  the  end  on 
the  right.  In  the  first  part  of  the  line,  the  grand 
divisions  each  represent  one  degree  ;  so  that  if  each 
prime  be  subdivided  into  twelve  parts  (as  they  are 
commonly  called  upon  sectors),  each  subdivision  will 
represent  five  minutes.  In  the  latter  part  of  the  line, 
the  grand  divisions,  which  are  each  ten  degrees,  being 
subdivided  into  ten  parts,  each  of  them  will  signify  five 
minutes.  In  the  latter  part  of  the  line  the  grand 
divisions,  which  are  each  ten  degrees,  being  subdivided 
into  ten  parts,  each  of  them  will  represent  one  degree ; 
and  according  as  they  are  again  subdivided  into  four, 
three,  or  two  parts,  such  second  divisions  contain  fifteen, 
twenty,  or  thirty  minutes  each. 

AYhat  has  been  stated  of  the  line  of  sines  is  likewise 
to  be  understood  of  the  line  of  artificial  tangents, 
(marked  t),  whose  divisions  begin  also  at  1,  and  run  on 
to  10  in  the  middle  of  the  line,  signifying  degrees.  In 
the  second  part  it  rnns  on  with  20,  30,  &c.,  to  45,  which 
stands  at  the  end  of  the  line ;  then  returns  back  again 
to  90,  where  it  began. 

The  use  of  these  lines  is  in  working  proportions, 
whether  arithmetical  or  geometrical,  as  well  as  in  tri- 
gonometrical solutions.  Thus,  in  all  proportions,  three 
terms  are  given  to  find  a  fourth.  Seek  out,  therefore, 
the  first  term,  whether  number,  sine,  or  tangent,  on  its 
proper  line ;  and  in  that  point  set  one  foot  of  the  com- 
passes, and  extend  the  other  to  the  second  or  third 
term,  whichever  of  them  is  of  the  same  name  as  the 
first ;  the  same  extent  laid  from  the  other  term  tho 
eame  way  will  reach  to  the  fourth  term  required. 
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Eocample-  -As  the  sine  of  52^.  30':  85  ::  radius^  or 
the  sine  of  90"^  to  the  fourth  number  required. 

Set  one  foot  of  the  compasses  in  the  line  of  artificial 
sines  on  52^^.  30',  and  extend  the  other  foot  to  90*^  on 
that  line ;  the  same  extent  will  reach  from  85  on  the 
line  of  numbers  to  107,  the  fourth  term  required. 

The  Double  Scales. 

These  consist  of  the  line  of  lines,  or  of  equal  parta 
marked  l;  the  line  of  chords  marked  c;  the  line  of 
sines  marked  s;  the  line  of  secants  also  marked  s,  but 
placed  on  the  reverse  side  of  the  sector;  tlie  line  of 
polygons  marked  Pol;  a  line  of  tangents  to  45^  marked 
t;  and  also  a  second  line  of  tangents  from  45*^  to  75^. 
Each  of  these  scales  begins  at  the  centre  of  the  instru- 
ment, and  is  terminated  near  the  other  extremity  of 
each  leg ;  viz.  the  lines  at  10,  the  chords  at  60,  the 
sines  at  90^,  and  the  tangents  at  45° ;  the  remainder 
of  the  tangents,  or  those  above  45°,  are  on  other  scales 
beginning  at  ^  of  the  length  of  the  former,  counted 
from  the  centre,  and  marked  with  45,  and  run  to  about 
76  degrees. 

The  secants  also  begin  at  the  same  distance  from  the 
centre,  where  they  are  marked  with  10^  and  are  con- 
tinued to  as  many  degrees  as  the  length  of  the  sector 
will  allow,  which  is  about  75°. 

The  angles  made  by  the  double  scales  of  lines  of 
chords,  of  sines,  and  of  tangents  to  45  degrees,  are 
always  equal. 

The  angles  made  by  the  scales  of  upper  tangents, 
and  of  secants,  are  also  equal,  and  sometimes  these 
angles  are  made  equal  to  those  made  by  the  other  double 
scales. 
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The  scale  of  polygons  is  put  near  the  inner  edge  of 
the  legs ;  their  beginning  is  not  so  far  removed  from 
the  centre  as  the  60  on  the  chords  is.  The  beginning 
of  this  scale  is  marked  4,  and  from  thence  is  figured 
towards  the  centre  of  the  instrument  to  12. 

From  this  disposition  of  the  double  scales^  it  is  plain 
that  those  angles  which  are  equal  to  each  other  when 
the  legs  of  the  sector  are  close^  will  continue  equal  to 
each  other  at  every  opening  of  the  instrument. 

Method  of  using  the  Double  Lines  on  the  Sector. 

When  a  measure  is  taken  on  any  of  the  sectoral 
lines  beginning  at  the  centre^  it  is  called  a  lateral 
distance  ;  but  when  a  measure  is  taken  from  any  point 
on  one  line^  to  its  corresponding  point  on  the  line  of 
the  same  denomination  on  the  other  leg,  it  is  called  a 
transverse  distance. 

The  divisions  of  each  sectoral  line  are  contained 
within  three  parallel  lines_,  the  innermost  being  the  line 
on  which  the  points  of  the  compasses  are  to  be  placed, 
because  this  is  the  only  line  of  the  three  which  goes  to 
the  centre,  and  is  therefore  the  sectoral  line. 

Line  of  Lines. 

Multiplication. — With  the  compasses,  take  from  any 
convenient  distance  from  the  scale  of  equal  parts  the 
length  of  one  of  the  factors,  and  open  the  sector  until 
the  transverse  distance  between  10  and  10  is  equal  to 
it;  then  the  transverse  distance  of  the  other  factor 
{measured  upon  the  same  scale  of  equal  parts)  will  repre- 
sent the  product. 

Example. — Multiply  4  by  5,  expand  the  compasses 
from  the  centre  of  the  sector  to  4  on  the  primary  divi- 
sions (or  take  it  from  any  other  scale  of  equal  parts),  and 
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open  tlie  sector  till  this  division  becomes  the  transverse 
distance  from  10  to  10  on  the  same  divisions ;  then 
the  transverse  distance  from  5  to  5,  measured  upon  the 
same  scale  as  the  former,  will  equal  2  or  20_,  the 
^iiiswer. 

Division. — Make  the  lateral  distance  of  the  dividend 
the  transverse  distance  of  the  divisor ;  the  transversa 
distance  of  10  will  be  the  quotient. 

Example. — Divide  20  by  4.  Make  20.  taken  from 
any  convenient  scale  of  equal  parts,  the  transverse  dis- 
tance of  4,  then  the  transverse  of  10  (measured  upon 
the  same  scale)  will  be  5,  the  answer. 

It  will  readily  be  perceived  for  the  multiplication  or 
division  of  high  numbers,  aliquot  parts  of  both  factors 
must  be  taken,  and  the  result  multiplied  by  the  same 
The  application  of  the  sector  to  such  common  arith. 
metical  operations  is  therefore  very  limited  (and  ol 
doubtful  utility). 

Proportion, — Two  lines  being  given  to  find  a  third 
proportional. 

Example, — The  given  ==  2  and  6,  a  third  propor- 
tional required.  Take  between  the  compasses  the  lateral 
distance  of  the  second  term  6  (either  from  the  line  of 
lines  on  the  sector,  or  any  convenient  scale),  and  open 
the  sector  until  this  distance  becomes  the  transverse 
distance  to  the  first  term  2,  then  the  transverse  dis- 
tance of  the  second  term  6  measured  upon  the  same 
scale  as  the  former,  will  equal  18,  the  third  proportional 
required. 

If  the  legs  of  the  sector  will  not  open  so  far  as  to  let 
the  lateral  distance  of  the  second  term  fall  between  the 
divisions  expressing  the  first  term,  then  take  \,  ^,  \,  or 
any  aliquot  part  of  the  second  term  (such  as  will  con- 
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reniently  fall  within  the  opening  of  the  sector)^  and 
make  such  part  the  transverse  distance  of  the  first  term ; 
then^  if  the  transverse  distance  of  tiie  second  term  be 
xnultiplied  by  the  denominator  of  the  part  taken  of  the 
second  term,  the  product  will  give  the  third  propor- 
tional required.  Thus,  in  the  above  example,  take  ^  of 
6  =  2,  which  make  the  transverse  distance  of  2  the 
first  term  ;  then  the  transverse  distance  of  6  the  second 
term  will  be  =  6,  which  multiplied  by  3,  will  give  18, 
the  answer. 

Three  lines  being  given  to  find  a  fourth  proportional, 
open  the  sector  until  the  lateral  distance  of  the  second 
term,  or  some  aliquot  part  thereof,  becomes  the  trans- 
verse section  of  the  first  term,  or  some  aliquot  part 
thereof  becomes  the  transverse  distance  of  the  first 
term ;  then  the  transverse  distance  of  the  third  term 
will  be  the  fourth  proportional  required,  or  such  a  sub- 
multiple  thereof  as  was  taken  of  the  second  term. 

Example. — To  find  a  fourth  proportional  to  the 
numbers  2,  6,  and  10. 

Take  this  lateral  distance  of  the  second  term  6  from 
any  convenient  scale  of  equal  parts,  and  open  the  sector 
until  that  quantity,  or  any  aliquot  part  thereof,  becomes 
the  transverse  distance  of  the  first  term  2,  then  the 
transverse  distance  of  the  third  term  10,  taken  from 
the  same  scale  of  equal  parts,  will  give  30,  the  fourth 
proportional  required. 

To  diminish  a  Line  in  any  Assigned  Proportion. 
Example, — Let  it  be  required  to  diminish  a  line  of  4 
inches  in  the  proportion  of  8  to  7.    Open  the  sector 
until  the  transverse  distance  of  8  is  equal  to  a  latera] 
distance  of  7, 
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Mark  the  point  where  4  inches  will  reach  as  a  lateral 
distance  taken  from  the  centre,  which  will  be  in  this 
case  6*86,  and  the  transverse  distance  taken  at  the  point 
will  be  3  inches  and  a  half,  the  proportion  required, 
that  is,  8  :  7  :  :  4  :  3^. 

We  may  remark,  once  for  all,  that  in  ail  problems 
with  the  sector,  if  any  given  line  is  too  long  for  the  legs 
of  the  instrument,  take  J,  or  ^,  &c.,  of  it,  and  the 
result  multiplied  by  2,  3,  or  4,  will  give  the  quantity 
required. 

The  use  of  the  sector  in  reducing  drawings  may  be 
thus  shown : — Suppose  a  triangle  was  to  be  reduced  to 
the  proportion  of  4  to  7. 

Take  the  length  of  one  side  of  the  triangle  in  the  com- 
passes, and  make  it  the  transverse  distance  of  7  and  7 ; 
then  take  the  transverse  distance  4  and  4,  which  will  be 
the  length  of  the  corresponding  side  of  the  reduced 
triangle.  Next  take  the  length  of  another  side  of  the 
given  triangles,  and  make  the  transverse  distance  of  7 
and  7  as  before.  Then  the  transverse  distance  of  4 
and  4  will  be  the  length  of  the  corresponding  side  of 
the  reduced  triangle ;  one  point  of  the  compasses  being 
placed  at  the  proper  extremity  of  the  first  reduced  line, 
describe  an  arc  with  the  length  of  the  second  line  as 
radius.  Lastly,  the  third  side  of  the  given  triangle 
being  made  the  transverse  distance  of  7  and  7,  and  that 
of  4  and  4  being  taken,  another  arc  intersecting  the 
former  one,  described  from  the  opposite  end  of  the  first 
reduced  line,  will  give  the  point  to  be  connected  with 
each  end  of  the  first  reduced  line^  and  the  triangle  will 
be  completed. 

In  the  same  manner,  any  right-lined  figure,  of  how 
many  sides  soever,  may  be  reduced  in  any  given  pro- 
portion or  augmented  by  the  same  rule. 
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To  divide  a  given  line  into  any  proposed  number  of 
equal  parts : — 

Make  the  length  of  the  given  line  the  transverse  dis- 
tance  to  the  figures  representing  the  number  of  parts 
required ;  then  the  transverse  distance  of  1  and  1  will 
divide  the  given  line  as  required. 

Example, — Suppose  a  line  to  be  divided  into  9  equal 
parts,  take  the  length  of  tlie  given  line  in  the  com- 
passes, and  open  the  sector  until  it  becomes  the  trans- 
verse distance  between  9  and  9 ;  then  the  transverse  of 
1  and  1  will  be  ith  part  of  the  given  line,  or  such  a 
sub-multiple  of  the  ^th  part  as  was  taken  of  the  given 
line.  Or  the  ^th  part  will  be  the  difference  between 
the  given  line  and  the  transverse  distance  8  and  8. 

The  latter  of  these  methods  is  to  be  preferred  when 
the  parts  required  fall  near  the  centre  of  the  instru- 
ment. 

To  make  the  line  of  lines  represent  any  scale  of  equal 
parts  for  drawing,  plans,  elevations,  &c.  Thus,  sup- 
pose a  scale  of  one  to  five  chains,  or  one  inch  to  five 
feet  were  required.  Take  one  inch  in  the  compasses, 
and,  by  opening  the  sector,  make  it  the  transverse  dis- 
tances of  5  and  5,  and  then  the  transverse  distance  of 
any  other  corresponding  points,  as  6  and  6,  7\  and  7^ 
will  be  that  number  of  chains,  and  links  or  feet,  &c., 
to  the  scale  required. 

Line  of  Chords. 

The  double  scales  of  chords  upon  the  sectors  are 
more  generally  useful  than  the  single  line  of  chords 
described  on  the  plane  scale  :  for,  on  the  sector,  the 
radius  with  which  the  arc  is  to  be  described  may  be  of 
any  lengthy  between  the  transverse  distance  of  60  and 
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of  60,  when  tlie  legs  are  close,  and  that  of  the  transverse 
of  60  and  60  when  the  legs  are  opened  as  far  as  the 
instrument  will  admit  of.  But  with  the  chords  on  the 
plane  scale,  the  arc  described  must  be  always  of  the 
same  radius. 

To  protract  or  lay  down  a  right-lined  angle,  which 
shall  contain  a  given  number  of  degrees,  suppose  46°. 

Case  1. — When  the  angles  contain  less  than  60 
degrees,  make  the  transverse  distance  of  60  and  60 
equal  to  the  lengtli  of  the  radius  of  the  circle,  and  with 
that  opening  describe  an  arc.  Take  the  transverse 
distance  of  the  given  degrees  46,  and  lay  this  distance 
on  the  arc.  From  the  centre  of  the  arc  draw  two  lines, 
each  passing  through  one  extremity  of  the  distance  laid 
on  the  arc,  and  these  two  lines  will  contain  the  angle 
required. 

Case  2. — When  the  angle  contains  more  than  60 
degrees.  Suppose,  for  example,  we  wish  to  form  an 
angle  containing  148  degrees.  Describe  an  arc,  and 
make  the  transverse  distance  of  \  or  ^,  &c.,  of  the 
given  number  of  degrees,  and  lay  this  distance  on  the 
arc  twice  or  thrice.  Draw  two  lines  connecting  them, 
and  they  will  form  the  angle  required. 

When  the  required  angle  contains  less  than  5  de- 
grees, suppose  3|-,  it  will  be  better  to  proceed  thus 
with  the  given  radius,  and  from  the  centre  describe  an 
arc,  and  from  a  given  point  lay  off  the  chord  of  60°, 
which  suppose  to  give  the  point  a  ;  and  also  from  the 
first  point  lay  off  in  the  same  direction  the  chord  of 
56^  degrees  (=  60° — 3^°),  which  would  give  the  point  b  ; 
then  through  these  two  points  draw  lines  to  the  point  a, 
and  they  will  represent  the  angle  of  o\  degrees,  as 
required.    From  what  has  been  stated  about  the  pro- 
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tracting  of  an  angle  to  contain  a  given  number  6l 
degrees^  it  will  easily  be  seen  how  to  find  the  degrees 
or  measure  of  an  angle  already  laid  down. 

Line  of  Polygons, 

The  line  of  polygons  is  chiefly  useful  for  the  ready 
division  of  the  circumference  of  a  circle  into  any 
number  of  equal  parts  from  4  to  12^  that  is,  as  a  ready 
means  to  inscribe  regular  polygons  of  any  given  number 
of  sides  from  4  to  12,  within  a  given  circle.  To  which 
set  off  the  radius  of  the  given  circle  (which  is  always 
equal  to  the  side  of  an  inscribed  hexagon),  as  the  trans- 
verse distance  of  6  and  6  upon  the  line  of  polygons. 
Then  the  transverse  distance  of  6  and  G  upon  the  line 
of  polygons.  Then  the  transverse  distance  of  4  and  4 
will  be  the  side  of  a  square  ;  the  transverse  distance 
between  5  and  5,  the  side  of  a  pentagon ;  between  7 
and  7,  the  side  of  a  heptagon ;  between  8  and  8  the 
side  of  an  octagon ;  between  9  and  9,  the  side  of  a 
nonagon,  &c. ;  all  of  which  is  too  plain  to  require  an 
example. 

If  it  be  required  to  form  a  polygon  upon  a  given 
right  line,  set  off  the  extent  of  the  given  line  as  a 
transverse  distance  between  the  points  upon  the  lines 
of  polygons,  answering  to  the  number  of  sides  of  which 
the  polygon  is  to  consist,  as  for  a  pentagon  between  5 
and  5,  or  for  an  octagon  between  8  and  8 ;  then  the 
transverse  distance  between  6  and  6  will  be  the  radius 
of  a  circle  whose  circumference  would  be  divided  by 
the  given  line  into  the  number  of  sides  required. 

The  line  of  polygons  may  likewise  be  used  in  describ- 
ing, upon  a  given  line,  an  isosceles  triangle,  whose 
angles  at  the  base  are  each  double  that  at  the  vertex. 
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For,  taking  the  given  line  between  the  compasses,,  open 
the  sector,  till  the  extent  becomes  the  transverse  dis- 
tance of  10  and  10,  then  the  transverse  distance  of  6 
and  6  will  be  the  length  of  each  of  the  two  equal  sides 
of  the  isosceles  triangle. 

All  such  regular  polygons,  whose  number  of  sides 
will  exactly  divide  360  (the  number  of  degrees  into 
which  all  circles  are  supposed  to  be  divided)  without  a 
remainder,  may  likewise  be  set  off  upon  the  circum- 
ference of  a  circle  by  the  line  of  chords.  Thus,  take 
the  radius  of  the  circle  between  the  compasses,  and 
open  the  sector  till  that  extent  is  the  transverse  dis- 
tance between  60  and  60  upon  the  line  of  chords ;  then 
having  divided  360  by  the  required  number  of  sides, 
the  transverse  distance  between  the  numbers  of  the 
quotient  will  be  the  side  of  the  polygon  required.  Thus 
for  an  octagon,  take  the  distance  between  45  and  45  : 
and  for  a  polygon  of  36  sides,  take  the  distance  between 
10  and  10,  &c. 


Lines  of  Sines y  Tangents y  and  Secants. 

Given  the  radius  of  a  circle  (suppose  to  two  inches) ; 
required  the  sine  and  tangent  of  28^.  30'  to  the  radius. 

Open  the  sector  so  that  the  transverse  distance  of 
90  and  90  on  the  sines,  or  of  45  and  45  on  the  tangents, 
may  be  equal  to  the  given  radius,  viz.  two  inches;  then 
will  the  transverse  distance  of  28^.  30',  taken  from  the 
sines,  be  the  length  of  that  sine  to  the  given  radius ;  or 
if  taken  from  the  tangents,  will  be  the  length  of  that 
tangent  to  the  given  radius.  But  if  the  secant  of 
28^.  30'  was  required,  make  the  given  radius  of  two 
inches  a  transverse  distance  of  0  and  0,  at  the  begin- 
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ning  of  the  line  of  secants,  and  then  take  the  transverse 
distance  of  the  degrees  wanted^  viz.  28^".  30'. 

A  tangent  greater  than  45  degrees  (suppose  60)  is 
found  thus: — 

Make  the  given  radius,  suppose  two  inches,  a  trans- 
verse distance  to  45,  and  45  at  the  beginning  of  the 
scale  of  upper  tangents,  and  then  the  required  degrees 
(60)  may  be  taken  from  the  scale. 

Given  the  length  of  the  sine,  tangent,  or  secant  ot 
anjT-  degrees,  to  find  the  length  of  the  radius  to  that 
sine,  tangent,  or  secant. 

Make  the  given  length  a  transverse  distance  to  its 
given  degrees  on  its  respective  scale.  Then, 

If  a  sine  'J         f«„„5  (  90  and  90  on  the  sines               \  will  be 

If  a  tangent  under  45''  f   verse  J                °"       tangents            f  the 

If  a  tangent  above  45^  t  j  45  and  45  on  the  upper  tangents  i  radius 

If  a  secant  J             ^  0  and  0  on  secants.                )  sought. 

To  find  the  length  of  a  versed  sine  to  a  given  number 
of  degrees,  and  a  given  radius. 

Make  the  transverse  distance  of  90  and  90  on  the 
sine,  equal  to  the  given  radius. 

Take  the  transverse  distance  of  the  complement  of 
the  given  number  of  degrees. 

If  the  given  number  of  degrees  is  less  than  90,  sub- 
tract the  complement  of  the  sine  from  the  radius,  the 
remainder  will  be  the  versed  sine. 

If  the  given  number  of  degrees  are  more  than  0, 
add  the  complement  of  the  sine  to  the  radius,  and  the 
sum  will  be  the  versed  sine. 

To  open  the  legs  of  a  sector,  so  that  the  correspond- 
ing double  scale  of  lines,  chords,  sines,  tangents,  may 
make  each  a  right  angle. 

On  the  line  of  lines,  make  the  lateral  distance  ?0,  a 
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transverse  distance  between  8  on  one  leg,  and  6  on  the 
other  leg. 

On  the  line  of  sines,  make  the  lateral  distance  90,  a 
transverse  distance  45  to  45  ;  or  from  40  to  50  ;  or 
from  30  to  60  ;  or  from  the  sine  of  any  degrees  to  their 
complement. 

On  the  line  of  tangents  make  the  lateral  distance  of 
45  a  transverse  distance  between  30  and  30. 

Having  now  endeavoured  to  describe  the  principal 
drawing  instruments  in  general  use,  and  the  principal 
scales  from  which  all  others  emanate,  we  propose  at 
some  future  period  to  exemplify  the  simplicity  of  their 
application  to  all  the  trades  engaged  in  the  building 
art,  accompanied  by  some  useful  diagrams  and  geo- 
metrical problems. 
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CHAPTER  VI. 

SPECIFICATIONS  : — ARTIFICERS*  WORK^  AND 
QlfANTITIES. 

Havjng  thus  conveyed  some  preliminary  notions  as  to 
the  methods  of  designing  architectural  structures  upon 
paper^  and  having  also  described  the  several  materials  and 
trades  with  their  chief  tools  and  methods  of  manipula- 
tion, which  are  employed  in  the  construction  of  dwell- 
ing houses,  we  proceed  to  ilhistrate  the  design  itself, 
which  will  be  done  most  briefly  by  giving  (with  the 
necessary  illustrations)  an  example  in  the  following — 

Specification  of  the  different  Artificers^  Work  re- 
quired for  the  erection  of  two  houses  proposed 
to  be  erected  on  a  plot  of  ground,  situate 

for 

according  with,  and  corresponding  to  the  various 
drawings,  comprising  plans,  elevations,  sections, 
and  details,  made  and  combined  with  this  specifi- 
cation for  the  purpose  ol  such  erection,  and  under 
the  superintendence  of 

CAKCASS  OF  BUILDING." 


EXCAVATOR. 

The  ground  is  to  be  excavated  to  the  whole  of  the 
extent  of  the  principal  building  for  the  basement  storej^. 
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and  to  the  depth  and  dimensions  shown^  and  described 
on  the  plans  and  section,  Plates  II.  and  III.,  which  will 
average  an  area  of  about  50  feet  by  50  feet,  and  5  feet 
deep ;  and  the  trenches  then  to  be  dug  out  of  sufficient 
breadth  and  depth  for  the  construction  of  the  founda- 
tions of  the  several  walls,  chimney  breasts,,  piers  for 
sleepers,  &c.  To  excavate  when  and  where  directed, 
according  to  the  dimensions,  the  earth  required  for  the 
formation  of  the  rain-water  tank,  being  about  II  feet 
long,  8  feet  deep,  and  8  feet  wide,  as  well  as  for  all 
pipes,  drains,  traps,  syphons,  or  cesspools,  that  are,  or 
may  be  hereafter,  described  or  necessary. 

To  fill  in  and  well  ram  the  earth  or  soil  round  all  the 
foundations,  piers,  traps,  gullies,  syphons,  &c.,  and  to 
well  puddle  round  and  about  the  rain-water  tank,  suffi- 
cient to  prevent  the  ingress  or  egress  of  water.  To  level 
all  grounds  and  to  cart  away  from  time  to  time,  as  may 
be  directed,  all  the  superfluous  earth  or  rubbish  that 
accumulates  round  or  in  the  buildings  or  grounds  during 
their  erection,  and  to  leave  them  in  a  clean  and  perfect 
condition  at  the  conclusion  of  the  works. 

BRICKLAYER. 

Drains. 

Provide  and  lay  six-inch  glazed  earthenware  socket- 
jointed  pipes,  for  conveying  soil  and  waste-water  into 
principal  drain  or  sewer,  in  the  position  and  to  the  depth 
shown  on  the  block-plan  and  section,  Plate  III.,  with 
a  fall  of  not  less  than  6  inches  to  every  100  feet,  and 
to  fix  and  make  perfect  and  secure,  No.  8  15-inch 
earthenware  gully-traps,  and  No.  4  syphons  of  the  best 
and  most  approved  description.  To  lay  a  6-inch  similar 
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connecting  pipe  from  principal  and  servants'  water* 
closets,  as  well  as  4-incli  glazed  pipes,  from  sink  in  back 
kitchens  and  front  areas  into  the  above-named  or 
principal  drain,  with  all  necessary  bends,  traps,  &c.,  to 
render  the  drainage  perfect.  Build  in  9-inch  sound 
stock  brickwork,  the  rain-water  tank,  and  complete  the 
same  in  the  manner  shown  and  described,  and  to  the 
dimensions  exemplified  on  Plate  XIV.,  viz.  :  The  walls 
all  round  to  be  built  in  9-inch  brickwork  in  cement, 
and  the  bottom  to  be  paved  with  two  courses  of  bricks 
laid  flat  in  the  same  material,  upon  which  are  to  be  two 
courses  of  tiles  bedded  in  cement,  and  the  whole  to  be 
rendered  all  round  with  compo  1^  inch  thick,  and  all 
the  external  portion  to  be  well  puddled.  To  lay  and  fix 
complete  4-inch  glazed  earthenware  socket-pipes,  from 
the  rain-water  pipes  of  roofs  into  the  said  tank,  and  a 
6-inch  pipe  taken  from  ditto  near  the  top  as  overflov/ 
pipe,  with  all  necessary  bends,  neck,  or  traps,  that  may 
be  requisite  for  the  full  completion  of  the  conveyance 
of  the  water  to  and  from  the  tank  and  the  drainage. 


Building. 

The  whole  of  the  brickwork  to  be  executed  with 
sound  hard-burnt  stock  bricks  laid  in  well-made  mortar, 
composed  of  Dorking  lime  (or  any  other  that  approxi- 
mates to  the  same  quality),  mixed  in  the  proportion  of 
one  measure  of  lime  to  three  of  clean  sharp  river  or 
road  sand,  free  from  loam  or  earthy  particles. 

The  whole  of  the  external  walls  of  the  erection  as 
high  as  the  ground-floor  line  to  be  laid  in  old  English 
bond,  and  from  thence  to  the  top  of  the  building,  to  be 
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carried  up  in  Flemish  bond.  The  front  and  flank  walls 
are  faced  with  approved  red  bricks,  and  the  backs  with 
picked  stocks,  all  finished  with  a  neat  struck  joint.  No 
four  courses  in  either  bond  to  rise  more  than  12  inches 
in  height,  and  all  the  several  walls,  chimney-breasts, 
piers,  &c.,  to  be  built  and  finished  in  the  manner  and 
according  to  the  dimensions  shown  and  described  upon 
the  accompanying  plates. 

All  openings  at  back  to  have  axed  segmental  arches 
turned  over  them,  and  all  others,  to  front  elevation,  to 
have  14-inch  arches  of  the  best  picked  malms  rubbed 
and  set  in  putty. 

The  foundations  to  be  laid  in  three  courses,  and  the 
piers  for  sleepers  to  be  built  9  inches  square,  as  shown 
and  described  on  Plate  XV.  To  provide  and  lay  a  course 
of  slates  between  two  beds  of  cement  on  all  the  walls  at 
the  level  of  the  ground  surface  of  the  principal  building 
to  prevent  the  rising  of  the  damp. 

Each  storey  of  the  building  to  have  two  double  tiers 
of  hoop-iron  bonds,  of  No.  12  gauge,  properly  tarred 
and  bedded  round  and  across  all  the  walls  of  the  build- 
ing. To  build  up  the  bay-windows  and  porches  to 
entrance-hall  in  cement,  and  according  with  the  manner 
and  dimensions  shown  and  described  on  Plates  XXII. 
and  XXIII. 

No.  6  air  bricks  to  be  inserted  between  the  floor 
joists  of  each  storey  in  front,  and  the  same  number 
in  the  back  elevations,  for  allowing  ventilation  to  the 
floors. 

To  turn  over  all  door  and  window  openings  4|-  dis- 
charging arches  closely  set,  and  to  each  fireplace  a  4J 
inch  brick  trimmer,  and  insert  a  wrought-iron  chimney- 
bar  2  inches  wide  by  |  of  an  inch  thick,  as  shown  on 
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Plate  XVII. 5  to  all  the  chimney  openings;  the  bars  to 
have  4|  inch  bearing,  and  to  be  turned  up  and  down  at 
the  ends. 

To  carry  up  all  the  flues  as  shown  on  section,  and  in 
the  direction  thereon  described,  and  to  properly  core  and 
parget  the  same 

To  thoroughly  bed  in  mortar  all  the  sleepers,  wall- 
plates,  wood  bricks,  bond-timber,  lintels,  and  all  others 
requiring  to  be  set  or  bedded  in  mortar,  and  to  fix  in 
and  point  with  lime  and  hair  all  the  door  and  window 
frames. 

A  chase  in  the  brickwork  of  each  house  to  be  left 
where  directed,  from  the  ground  to  the  principal  water- 
closet,  for  soil  and  water-pipes. 

Kitchen  Offices, 

The  walls  of  these  buildings  to  have  two  courses  of 
footings,  and  carried  up  to  their  various  heights  one 
brick  or  9  inches  thick,  and  the  flues  to  be  taken  as 
shown  on  the  section,  one  tier  of  iron  hoop  bond,  similar 
to  that  described  for  the  prmcipal  building,  to  be  in- 
serted all  round  the  party  and  external  w^alls. 

A  6-inch  glaze  earthenware  soil  pipe  to  be  laid  from 
servants'  water-closet  into  principal  or  main  drain,  and 
a  4-inch  ditto  from  sink  in  back-kitchen  into  waste- 
drain,  properly  trapped  and  in  connection  with  waste  or 
soil-pipe  of  the  above-named  closet. 

To  carry  up  44-inch  division  or  protection  walls  be- 
tween water-closet,  coal-cellar,  and  back -kitchen.  Also 
to  9-inch  spandril  brickwork,  with  necessary  footings 
for  the  support  of  steps  from  ground-floor  to  garden. 
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CARPENTER. 

All  tlie  timber  used  to  be  the  best  Dantzic,  Riga,  or 
Mem  el  fir,  as  free  from  knots,  shakes,  and  sap  as  possible, 
to  be  cut  die  square,  and  all  the  scantlings  figured  on 
the  drawings  or  herein  expressed  to  finish  to  their  full 
dimensions.  No  ceiling  joists,  quarters,  or  rafters  are 
to  be  more  than  12  inches  apart. 

To  provide  and  fix  all  wood  bricks  where  and  when 
required,  as  well  as  all  necessary  centres,  screeds, 
turning  pieces,  and  all  other  articles  necessary  for  the 
due  execution  of  the  carpenter's  work. 

Basement  Storey. 

The  sleepers  to  be  of  fir  4|  X  3  inches,  halved  and 
spiked  together,  and  bedded  level  and  soundly  on  the 
brick  piers,  as  shown  and  described  on  Plate  XV. 

The  floor  joists  to  be  4  X  2  inches,  framed  and 
well  nailed  to  sleepers. 

Wood  bricks  to  be  inserted  where  requisite  in  jambs 
of  doors,  windows,  &c.,  as  well  as  round  the  walls  for 
fixing  the  skirting  and  other  joiner's  work  to. 

Lintels  to  be  inserted  over  all  the  door  and  window- 
openings,  3  inches  thick,  and  the  width  of  the  jamb; 
and  to  have  at  least  a  9-inch  bearing  on  each  jamb. 

Ground  Floor. 

Wall-plates  4J  x  3  inches  to  be  inserted  the  whole 
length  of  front  and  back  walls,  to  be  halved  and  dove- 
tailed at  the  angles  of  the  two  external  flank  walls, 
and  return  upon  the  same  not  less  than  6  feet,  to  form 
a  connecting  bond  with  the  front  and  back  walls  of  the 
building.   A  wall-plate  of  the  same  scantling  to  be  also 
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inserted  upon  the  top  of  the  wall  dividing  breakfast 
room  from  kitchens. 

The  floor -joists  to  be  9  X  2  inches^  and  to  extend 
from  front  to  back  wall  of  building  and  over  bay 
window^  and  to  be  bolted  and  spiked  to  the  wall-plates. 
The  joists  to  be  herring-bone  trussed,  and  to  have  on 
the  floors  of  each  house  No.  3  1-inch  wrought  iron 
tension-rods  inserted^  as  shown  and  described^  witli 
the  trimmers  on  Plate  XIX.  It  must  be  distinctly  un- 
derstood that  before  the  herring-bone  trussing  and  iron 
tension-rods  are  applied^  the  joists  on  each  floor  must 
be  shored  up  in  the  centre  to  form  a  camber  of  at 
least  2^  inches^  when^  after  the  trussing  is  filled  in^  and 
the  above-mentioned  rods  screwed  up^  the  shoring  may 
be  taken  away. 

The  wood  trimmers  before  and  on  the  sides  of  chim- 
ney-breasts to  be  framed  and  supported  as  shown  and 
described  on  Plate  XVI.  It  may^  perhaps^  be  as  well 
to  state,  that  they  are  framed  at  one  end  into  the  front 
one^  and  rest  upon  a  stone  corbel  inserted  purposely 
for  their  support  at  the  other ;  and  after  being  properly 
spplied  to  their  places,  are  secured  by  an  iron  bar 
being  well  spiked  to  the  end  of  each  end  trimmer. 

The  trimmers  for  well-hole  of  stairs  to  be  of  1  in. 
thicker  scantling,  and  supported  from  the  flank  walls  in 
a  similar  manner. 

Lintels,  bond,  wood  bricks,  and  every  other  requisite 
to  be  inserted  as  before  described  for  the  basement 
floor. 

First  or  Chamber  Flo(yr, 
The  wall-plates  to  be  4|  X  3  inches,  and  to  extend 
the  whole  length  of  front  and  back  walls  of  building. 
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to  be  halved  and  dovetailed  and  well  spiked  at  the 
angles^  and  to  return  upon  the  flank  walls^  not  less 
than  6  feet^  to  form  a  connecting  bond  at  the  angles. 
The  floor  joists  to  be  9  x  2  inches^  and  to  extend  from 
front  to  back  and  over  bay  windows^  and  to  be  notched 
and  spiked  to  wall-plates. 

The  joists  to  be  herring-bone  trussed^  and  wound  up 
with  wrought  iron  tension  rods^  as  shown  and  described 
for  the  ground  floor  below. 

Also,  the  trimmers  to  be  framed^  fixed^  and  supported 
in  a  similar  manner ;  at  the  same  time  providing  and 
fixing  all  necessary  centres^  bond^  wood  bricks^  and 
every  other  requisite. 

Attic, 

The  wall-plates  of  this  floor  to  be  of  the  same  scant- 
ling, and  to  be  fixed  on  the  walls  in  a  similar  manner 
to  that  above  described  for  the  two  floors  below.  The 
floor  joists  to  be  also  9x2  inches,  and  fixed,  herring- 
bone trussed  with  the  iron  rods  applied  in  a  like 
manner  to  those  before  described,  as  also  the  trimmers  ; 
with  all  the  necessary  auxiliaries  alluded  to  for  the 
before-named  floors. 

Quarter-partitions. 

The  partitions  to  be  framed  and  fixed  in  the  manner 
shown  and  described  on  the  Plates  XXIII.  and  XXIV., 
and  the  floor  joists  notched  and  secured  to  the  heads  or 
sills  thereof  {as  the  case  may  ie),  w^hich  heads  and  sills 
are  to  rest  on  a  stone  corbel  inserted  in  the  party  wall 
for  that  purpose,  and  connected  together  by  iron  straps, 
as  shown  and  described  as  Fig.  2,  Plate  XXIY.  The 
scantlings  to  be  of  the  following  dimensions,  viz. 
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heads  and  sills^  7x3  inches ;  side  and  door  posts, 
4  X  3|  inches  ;  braces,  3|  x  3|  inches;  filling  in  quar- 
ters, 31  X  3  inches;  with  all  necessary  bolts,  ties,  straps, 
&c.,  fixed  complete. 

Cisterns. 

A  cistern  to  be  framed  and  fixed  in  the  roof  over 
water-closet,  and  put  together  with  white  lead,  as  shown 
and  described  in  Plate  XXIIT.,  Figs.  4  and  5,  and  to 
be  of  the  following  dimensions,  viz. : — 8  feet  long,  6 
feet  wide,  and  3  feet  deep  ;  the  quarterings  of  the 
heads,  sills,  sides,  and  bottom,  to  be  3  x  3  inches, 
framed- and  put  together  in  the  usual  manner,  with  li 
by  \  thick  iron  ties  at  all  the  angles,  properly  spiked 
thereto ;  the  whole  to  be  lined  with  IJ-inch  ploughed 
and  tongued  yellow  deal  boarding. 

A  smaller  cistern  also  to  be  prepared  and  fixed  irame- 
diately  under  the  one  above  described,  but  just  above 
the  water-closet,  upon  the  quarter  space  of  stairs 
between  the  ground  and  chamber  floors,  the  size  of 
which  is  to  be  2  feet  6  inches  long,  1  foot  6  inches  wide, 
and  1  foot  6  inches  deep — to  be  prepared  from  l|-inch 
yellow  deal,  ploughed,  tongued,  dovetailed,  and  strapped 
in  the  usual  manner 

Roof  to  prmcipal  Building. 

The  roof  to  be  framed  and  fixed  with  wall -plates,  tie- 
beams,  queen  and  king  posts,  principal  rafters,  half 
principal  ditto,  pole  plates,  purlins,  common  rafters, 
diagonal  ties,  slips,  ridges,  &c.,  as  shown  and  described 
on  Plates  XX.  and  XXI.,  and  with  the  accompanying 
explanation,  viz. : — Two  whole  pair  of  principal  rafters 
to  be  framed  and  fixed  at  the  intersection  of  the  hips, 
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and  eight  half  principal  rafters  in  the  position  shown 
on  plan  of  roof  to  be  framed  into  them ;  the  wall-plates 
to  be  properly  scarfed  and  wedged  together  with  oak 
or  iron  wedges^  and  to  be  halved^  dove-tailed^  and  well 
spiked  at  the  angles^  so  as  to  form  and  be  a  con- 
tinuous bond  all  round  the  external  walls  of  the  build- 
ing; the  tie-beam  and  angular  ties  to  be  properly 
cogged  down  upon  the  wall-plate ;  the  principal  rafters 
and  half  principal  rafters  to  be  framed  with  the  necessary 
drafts  and  in  the  usual  manner^  with  all  the  requisite 
iron  bolts,  clips,  straps,  ivedges,  &c.^  fixed  thereon ;  the 
pole  plates  to  be  scarfed  and  wedged  together^  and 
tenoned  and  fixed  at  the  angles^  so  that  it  may  make 
a  continuous  tie  to  the  roof^  in  the  same  manner  the 
wall-plate  does  to  the  walls^  and  the  purlins  to  be 
scarfed  where  required,  and  fixed  to  hips  in  the  usual 
way — and  to  be  bridged  down  upon  principal  rafters; 
the  hip  rafter  to  be  framed  into  the  dragging  tie,  and  the 
common  rafters  to  be  notched  on  to  purlins  and  pole 
plate.  The  ridge  board  and  hip  rafters  to  rise  full  2  inches 
above  the  top  or  line  of  common  rafters  for  dressing  the 
lead  round.  The  scantlings  of  the  timbers  for  this  roof 
are  to  be  as  follows  : — 


The  plate  for  fixing  brackets  to   ^  J  ^7 

Wall-plate   4J  „  4J 

Cantilevers,  to  be  halved  and  nailed  to  feet  of 

common  rafters   4    „  2 

Tie  beam   9    »  4 

Principal  rafters   7    „  4 

Pole  plate  and  pmiins  

Common  rafters   .        •  4  2 

Queen  and  king  posts  in  clear  of  joggles  ,    ,    •   .  ^    „  4 

Braces  or  struts   A    »  3 

Hips  and  ridges   12    „  2 

Diagonal  and  dragging  ties   4|  „  4| 


126 


EKECTION  OF  DWELLING-HOUSES. 


Battens  for  slates   2  by  0  j 

Collar  pieces   7    „  3 

To  prepare  and  fix  to  collar  pieces  of  roof  ceiling  \  ^  i  o 

joists  j  *2  ^ 

And  to  fix,  as  shown  in  Plate  XX.,  all  canting  fillets,  facia,  as 
may  be  required,  to  their  various  sizes,  &c. 


Kitchen  Offices. 

To  prepare  and  fix  in  jambs  and  other  places  required, 
and,  where  directed,  wood  bricks  for  fixing  and  com- 
pleting the  joiner's  work,  and  to  prepare  and  bed 
lintels  over  all  door  and  window  openings ;  the  width 
of  the  jambs  3 J  inches  thick,  and  to  lay  9  inches  on 
each  jamb. 

The  servants^  privy  to  have  a  wall-plate  x  3  inches 
inserted,  and  to  have  floor  4i  x  2  inches  notched  thereon, 
and  trimmed  for  pan  of  closet. 

The  roofs  over  these  buildings  to  be  plain  lean-to 
roofs,  each  declining  from  the  party-wall,  and  to  the 
same  inclination  as  that  of  the  principal  building,  and 
to  comprise  a  loall-plate,  tie-beam,  principal  rafter, 
forming  common  rafter  as  ivell,  a  purlin  supported  by  a 
strut  from  the  tie-beam,  and  2i  pole  plate ;  the  whole  to 
be  battened  for  receiving  slates,  &c. 

The  scantlings  for  these  offices  are  to  be  of  the  fol- 
lowing dimensions,  namely : — 

Wall-plates,  4^  X  3  inches;  tie-beams  8x4  inches; 
pole  plate,  4J  x  3  inches ;  principal  rafter,  8x3  inches  ; 
common  rafters,  3|  x  3  inches ;  ridge-board,  6  x  li 
inches  ;  and  battens  for  slates,  2  x  |  inches. 

Two  cisterns  to  be  prepared  and  fixed  in  roofs  over 
the  sinks  for  receiving  the  water  from  the  service  and 
the  rain-water  tank ;  these  cisterns  are  to  be  4  feet 
long,  3  feet  wide,  and  2  feet  6  inches  deep,  and  framed 
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vvlth  skeleton  angular  framing;  that  is^  to  have  a  liesd 
and  sill  all  round  with  quartering,  at  all  the  angles 
similar  to  that  described  for  the  cistern  in  principal  roof, 
with  one  upright  in  the  middle^  and  a  corresponding 
piece  across  the  bottom,  the  whole  to  be  lined  with 
li-inch  yellow  deal,  ploughed,  tongued,  and  put  together 
with  white  lead.  A  partition  in  each  cistern,  prepared 
in  the  same  manner,  from  1-inch  yellow  deal,  to  be 
inserted  and  grooved  into  sides  and  bottom. 

To  provide  and  fix,  when  and  where  directed,  all 
centres,  bond,  timber,  wood  bricks,  springing  pieces, 
&c.,  and  set  out  all  necessary  work,  and  to  do  or  cause 
to  be  done  all  and  everything  that  is  required  of  a 
carpenter  in  a  building,  providing  all  materials,  the 
best  of  their  respective  qualities,  and  all  requisite  plant 
for  the  full  completion  of  the  work. 

SMITH  AND  IRON-FOUNDER. 

All  the  iron  work,  except  that  particularly  described 
to  be  cast,  to  be  of  the  best  malleable  metal,  as  free 
from  blister  or  any  other  imperfections  as  possible.  To 
prepare,  deliver,  and  assist  in  fixing  No.  16  wrought- 
iron  chimney  bars,  of  the  dimensions  of  the  opening 
shown  on  the  various  drawings,  and  of  the  form  and 
manner  described  in  the  detailed  Plates,  each  bar  to  be 
2  inches  wide,  and  fth  of  an  inch  thick,  to  have  a  4| 
bearing  on  each  joint,  and  to  turn  up  and  down  2f 
inches  at  each  end. 

To  prepare  and  deliver  No.  8  iron  straps,  2  feet  6 
long,  21  inches  wide,  and  J- inch  thick,  punched  with 
holes  for  the  necessary  spikes,  &c.,  for  tieing  heads  and 
sills  of  partitions  together,  and  as  shown  on  Plate 
XXIII.,  Fig.  2,  prepare  No.  6  iron  clips  for  partition 
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posts^  2  feet  long,  3J  clip,  2  inches  wide,  and  J  inch 
thick. 

To  prepare,  provide,  and  assist  in  fixing.  No.  18  one- 
inch  wrought  iron  tension  rods,  to  extend  from  front 
to  back  walls  of  the  building,  three  of  which  are  to  be 
fixed  in  each  floor  of  each  house  of  the  building,  with 
?-inch  head,  one  inch  thick  at  one  end^  and  taped  up 
at  the  other  end  at  least  four  inches,  with  a  nut  of 
the  same  size  as  the  head,  with  a  pair  of  washers  to 
each  rod,  6  inches  by  3  and  ^  of  an  inch  thick.  See 
Plate  XIX. 

To  prepare  and  deliver  No.  12  iron  clips  for  feet  of 
principal  rafter,  as  shown  on  Plate  XXI.,  Fig.  1,  18 
inches  long,  4  inches  clip,  2  inches  wide,  and  ^  inch 
thick,  pierced  for  the  necessary  spikes,  &c. ;  No.  4  clips 
for  foot  of  queen  posts.  Figs.  3  and  4,  2  feet  long,  4- 
inch  clip,  2  inches  wide,  &c.,  ^  inch  thick,  with  mortice 
for  wedges,  1|  inches  deep,  and  |  thick^  and  a  pair  of 
corresponding  wedges  to  each  clip. 

No.  4  pairs  of  iron  straps  to  fix  on  the  heads  of 
queen  posts,  stretching  piece  and  head  of  principal 
rafter,  made  to  the  form  shown  on  the  same  plate,  2 
feet  6  inches  long,  2  inches  wide,  \  inch  thick,  pierced 
for  the  requisite  spike,  &c. 

No.  4  |-inch  bolts  for  king  posts,  2  feet  long,  taped 
down  3J  inches^  with  2  heads  and  washers,  4  inches  by 
3,  and  J  of  an  inch  thick. 

No.  8  clip  similar  to  those  described  for  the  whole 
principal  rafters,  to  be  provided  for  the  half  principal 
rafter.  No.  8  clips  also  to  be  provided  for  the  heads  of 
the  same,  1  foot  6  inches  long  j  clip  4  inches  by  2 
inches  wide,  and  ^  inch  thick,  with  all  necessary  spikes^ 
nails,  wedges,  &c.,  for  making  the  work  complete. 
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To  provide  and  fix  No.  8  angular  irons  to  top  and 
sill  of  cistern  in  roof,  1  foot  6  inches  upon  each  return, 

2  inches  wide,  and  J  inch  thick ;  and  also  No.  8  for  the 
two  smaller  cisterns,  1  foot  long,  IJ  inch  wide,  and 
-j3g-  inch  thick. 

STONEMASON. 

To  put  to  all  the  external  doorways  Yorkshire  stone 
solid  tooled  steps,  with  mortice  holes  for  receiving  the 
ends  of  door-posts. 

To  provide  and  fix  No.  8  approved  stoneware  trapped 
gullies  with  iron  grids  when  and  where  directed ; 
as  also  a  5-inch  York  landing,  10  feet  long  by 
7  feet  wide,  or  two  stones  to  correspond  to  the  same 
dimensions  over  the  rain-water  tank,  with  every  pre- 
paration for  receiving  the  slate  filter,  as  shown  on 
Plate  XIV. 

To  prepare  and  bed  No.  20  Yorkshire  stones,  1  foot 

3  inches  square,  and  1  foot  4  inches  deep,  for  receiving 
trimmers  to  floors  and  heads  and  sills  of  partitions 
tooled  as  shown  on  Plate  XXIII. 

To  prepare  and  fix  1 00  feet  run  of  York  throated 
coping,  12  X  3,  to  area  of  front  and  back  elevations, 
and  to  kitchen  offices  ;  properly  bed  same  in  cement 
with  all  necessary  angles  and  returned  ends. 

To  prepare,  provide,  and  fix  tooled,  rubbed,  and 
throated  window  sills,  8  inches  wide  and  3h  inches 
thick,  properly  dishej,  to  all  openings  of  windows  in 
front  and  back  elevations  and  kitchen  offices,  according 
to  the  dimensions  shown  on  the  various  drawings. 

To  prepare  and  fix  to  the  porches  of  entrance  doors 
a  6-inch  tooled  and  rubbed  landing,  with  steps  leading 
thereto,  12  inches  by  6  inches,  bedded  to  brick  span- 
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drils,  as  shown  on  Plate  XXII.  Also,  to  fix  a  tooled 
landing  7  inches  thick  to  the  back  or  garden  entrance, 
and  the  steps  from  thence  to  the  garden,  which  are  to 
be  2 1  inch  tooled  treads  and  risers  securely  bedded  on 
brick  spandrils  carried  up  for  that  purpose. 

To  provide  and  fix  in  back  kitchen  a  stone  sink,  to 
size  shown  on  plan  and  6  inches  deep,  with  a  hole  cut 
and  dished  to  receive  bell  trap  and  waste  water  pipe. 

To  cut  in  the  stonework  all  necessary  holes,  mor- 
tices, rebates,  grooves,  as  required,  and  all  other  work 
pertaining  to  the  trade  of  a  mason. 

PLUMBER. 

All  the  hips  and  ridges  of  principal  roof  to  be  covered 
with  6  lb.  milled  lead,  and  to  be  laid  down  over  the 
slate  at  least  6  inches  on  each  side  with  the  usual  lap, 
and  secured  in  the  most  approved  manner.  The  dormer 
lights  to  attics  to  be  also  covered  with  6  lb.  lead,  and 
the  vertical  sides  of  each  with  5  lb.  lead.  All  the 
flashings  for  this  roof,  as  well  as  that  over  kitchen 
ofiice,  to  be  of  5  lb.  lead,  and  to  dress  over  the  slates 
and  up  the  side  at  least  6  inches,  and  where  requisite 
to  be  let  into  the  brickwork  at  least  1  inch,  with  all 
necessary  solder,  holdfast  screws,  nails,  &c.,  with  every 
other  requisite  for  making  the  internal  roofs  impervious 
to  wet,  from  rain,  snow,  or  other  causes. 

SLATER. 

The  roof  over  principal  building  to  be  covered  with 
best  Bangor  Countess  slating,  with  at  least  3  inches  lap, 
and  the  usual  gauge  securely  fixed  to  the  battens, 
with  2  copper  nails  to  each  slate;  and  to  cover  the 
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kitchen  office  with  lady  slates^  with  the  usual  lap  and 
gauge  fixed  to  the  battens^  with  2  zinc  nails  to  each 
slate^  with  all  the  necessary  dressings  to  hips,  valleys, 
and  eaves,  &c._,  and  both  roofs  to  be  securely  pointed 
with  lime  and  hair. 

To  provide,  prepare,  and  fix  No.  12  3-inch  slate 
cantilevers,  to  the  size  and  form  shown  in  the  drawing 
of  details  for  roof. 

To  provide  and  fix  in  the  rain-water  tank  a  |-inch 
slate  filter,  according  with  and  to  the  dimensions  de- 
scribed on  the  plan  and  section  Plate  XIV.,  with  all 
necessary  lifts,  perforated  plates,  taps,  &c.,  and  apparatus 
complete. 

ZINC  WORKER. 

To  prepare  and  fix  all  round  principal  building  a 
gutter  of  the  best  Belgian  zinc  of  No.  15  gauge,  to 
the  form  and  dimensions  shown  and  explained  on  Plate 
XXI.,  with  all  proper  falls  to  the  various  dimensions, 
and  so  manufactured  in  external  appearance  as  to  be 
level  with  the  soffit  of  the  projecting  eave  of  the 
building,  as  shown  on  the  before-named  plate. 

To  put  up  and  securely  fix  No.  6  down  pipes  of  4- 
inch  diameter  in  the  position  marked  on  plan  of  roof. 

To  provide  and  fix  the  said  in  the  position  marked 
on  the  plan  of  roof,  and  each  to  have  a  suitable  cistern 
head,  with  all  necessary  shoes,  laps,  joints,  holdfasts, 
and  every  requisite  to  connect  them  with  the  earthen- 
ware pipes  laid  for  conveying  the  water  into  the  rain- 
water tank. 

The  gutters  and  down  pipes  from  the  roof  over 
kitchen  offices  of  3-inch  diameter,  with  corresponding 
cistern-head. 
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Also  to  provide  and  fix  a  2-inch  downcomer,  with 
every  requisite  bend  from  the  flats  of  the  bay  windows 
and  entrance  porches  to  the  drain  in  front  area. 


FINISHINGS. 
joiner's  work. 
Attic  Floor. 

The  dormer  light  in  each  room  to  be  fitted  up  with 
two-inch  beaded,  and  rebated  frames,  and  I|-inch 
ovolo  moulded  casements,  hung  on  2|-inch  butts  with 
all  requisite  quadrant  stays,  fastenings,  &c.,  for  the 
opening  and  closing  of  the  same,  in  an  impervious  and 
efficient  manner. 

Floor. 

The  floor  to  be  Ij-inch  white  deal,  and  laid  folding; 
skirting  ground  2  inches  wide  by  J  thick,  chamfered 
to  receive  plaster,  and  as  shown  on  Plate  XXVI., 
Fig.  2,  to  be  fixed  all  round  the  rooms,  and  a  similar 
description  of  ground  to  door  and  window  jambs,  which 
are  to  be  covered  with  a  2J-inch  moulding,  to  form  an 
architrave  and  break  the  joints  of  plaster,  and  grounds, 
and  to  the  ground  round  rooms,  is  to  be  fixed  a  6-inch 
square  skirting-board.  The  jambs  of  doors  to  have  a 
|-inch  beaded  lining,  and  to  have  a  slip  braded  on  to 
form  the  rebate  for  doors,  which  are  to  be  l|-inch ; 
four  panel  square,  hung  with  suitable  butt  hinges  and 
fastenings. 

Chamber  Floor. 
The  floor  to  be  1^-inch  yellow  deal,  with  a  straight 
joint,  and  splayed  heading  joints,  with  mitred  borders 
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to  hearths,  a  ground  2  inches  wide  by  1  inch  thick, 
chamfered,  to  be  fixed  all  round  the  rooms  for  receiving 
the  plaster  and  fixing  the  skirting  to,  and  also  one  3^ 
wide  of  the  same  thickness  round  all  door  and  window 
openings.  The  housemaid's  small  closet  on  this  floor 
to  be  formed  with  a  l|-inch  square  panelled  partition, 
and  the  door  to  correspond  with  the  other  described  for 
this  floor. 

The  sashes  and  frames  for  the  back  rooms  on  this 
floor,  to  be  double  hung.  The  frames  to  be  deal  cased, 
with  oak  sunk  sills,  brass  cased  pullies,  with  1^-inch 
ovolo  sashes  hung  with  cast-metal  weights,  patent  cord, 
vtc,  and  the  windows  to  front  rooms  to  have  2-inch 
ovolo  casements  hung  to  solid  frames  and  oak  sills. 
The  finishing  to  all  these  windows  to  be  as  shown  and 
described  on  Plate  XXVI. 

The  jamb  lining  for  doors  to  be  1^-inch  thick,  beaded 
and  single  rebated,  and  to  have  2-inch  four-panel 
moulded  doors,  properly  hung  with  3^  butt  hinges. 

The  skirting  to  be  moulded  9  inches  wide,  and  fixed 
in  the  manner  shown  at  Fig.  2,  Plate  XXV. 

Ground  or  Principal  Floor. 

The  floor  to  be  l|-inch  yellow  deal,  straight  jointed, 
splayed  heading,  joints  edge-nailed,  and  mitre  borders 
to  hearths. 

Grounds, 

Skirting  grounds  2^-inches  wide,  by  1  inch  thick, 
to  be  fixed  all  round  the  floors  for  receiving  the  plaster, 
and  fixing  the  skirting  to  the  upper  edge,  to  be  ploughed, 
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and  all  angles  to  be  clove-tailed  together,  as  well  as  (he 
ends  secured  in  a  similar  manner  to  the  vertical  grounds 
of  doors  and  windows — (see  grounds  to  Venetian  window) 
Plate  XXV. 

Entrance  HalL 

The  door  frames  to  be  4  inches  by  3|  inches,  rebated 
and  beaded,  with  double  rebated  transom  head,  and  to 
be  tenoned  into  stone  step. 

The  doors  to  be  2|-inch,  two  panel  bolection  moulded 
on  both  sides,  |th  panels,  and  to  be  hung  with  3  pair 
of  2J  butt  hinges. 

The  fan-light  to  be  a  2-inch  Iambus  tongue  moulded 
light  and  fixed  above  door,  with  grounds,  linings,  and 
architraves,  corresponding  with  those  shown  and  de- 
scribed for  the  floor  on  Plates  XXV.  and  XXVI. 
To  put  up,  with  all  the  corresponding  fittings,  a  pair  of 
2-inch  sash  doors,  with  a  suitable  light  above^  to  divide 
the  entrance  hall  from  passage  and  stairs. 

Also  to  provide  and  fix  a  2-inch  sash  door  and  par- 
tition to  form  the  lobby  under  water-closet,  and 
divide  the  stairs  from  the  garden  or  back  entrance  to 
this  floor,  with  all  suitable  finishings,  and  according  to 
the  one  above  described  for  dividing  the  hall  from  the 
stairs.  The  door  frame  from  lobby  to  garden  to  be 
prepared  for  fan  and  side  lights  [as  shown  on  elevation 
of  back  front),  the  external  posts  and  head  to  be  3J 
inches  by  3  inches,  and  the  two  vertical  posts,  as  well 
as  transom  head,  to  be  3^  inches  by  2\  inches,  to  be 
beaded,  rebated,  and  tenoned  into  step,  in  a  similar 
manner  to  that  described  for  the  front  entrance  door, 
and  to  have  a  2-inch  sash-door  fan  and  side-lights,  with 
1  J-inch  framed  boxing  shutters  as  high  as  the  transom 
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head,  the  grounds,  linings,  and  other  finishings,  to  be 
similar  to  those  shown  on  Plate  XXV.,  and  described 
for  the  Venetian  window  in  the  back  parlour. 

Bay-ivindoivs,  Front  Parlours. 
These  windows  to  be  fitted  up  and  finished  in  the 
manner  shown  and  described  on  Plate  XXVI.,  with 
deal  cased  frames,  oak  sunk  sills,  and  the  centre  portion 
to  have  brass  cased  pullies,  patent  cords,  and  cast 
metal  weights,  and  prepared  to  receive  the  sashes, 
which  are  to  be  2-inch  lamb-tongue  moulding,  the 
middle  sashes  double  hung,  and  those  of  the  sides 
fixed.  The  other  portions  are  to  be  prepared  and  fixed 
in  the  manner  shown  on  the  before-named  Plate 
XXVI.,  and  finished  with  the  grounds,  linings,  sofiit, 
ekirting,  architraves,  as  there  shown  and  described. 

Back  Parlour. 
The  Venetian  window  in  this  room  to  be  fitted  up  in 
the  manner  shown  and  described  in  Plate  XXV., 
Fig.  4 ;  the  middle  sashes  to  be  double  hung,  and  the 
side  lights  fixed.  To  have  1^-inch  moulded  shutters 
hung  with  brass,  cased  pullies,  patent  cord,  and  cast 
metal  weights ;  and  to  have  l^-inch  framed  and  moulded 
back.  The  grounds,  linings,  architrave,  &c.,  in  a  cor- 
responding manner  to  those  described  and  shown  for 
the  front  parlour  or  dining  room. 

Doors. 

To  prepare  and  fix  l^-inch  double  rebated  and  beaded 
jamb-lining  to  the  grounds  for  the  folding-doors  be- 
tween the  two  parlours.      The  doors  to  be  l|-inch 
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double  moulded,  two  panels  in  each  door,  and  the 
grounds,  architraves,  &c.,  to  be  of  the  same  description, 
and  to  correspond  with  those  before  described.  Th^ 
jamb-linings  for  the  other  doors  to  be  of  the  same  de 
scription  as  before  stated,  and  to  have  1^-inch  4-panel 
doors  moulded  on  both  sides,  with  corresponding 
grounds  and  architraves. 

Skirtwg. 

All  the  skirting  for  this  floor  to  be  board  wide  and 
1  inch  thick,  and  to  be  surmounted  with  a  l|-inch 
rebated  moulding. 

Basement. 

Breakfast  Room —The  floor  to  be  1^-inch  yellow 
deal,  straight  joints  and  splayed  headings,  and  mitred 
borders  to  hearth.  The  bay  window  to  have  sashes 
and  frames  similar  to  those  described  for  dining-room 
above,  and  to  have  sliding  shutters  similar  to  those 
shown  and  explained  for  the  back  parlour  windows, 
with  door  skirting,  lining,  and  all  others  of  a  cor- 
responding character. 

Kitchen. 

The  floor  to  be  IJ-inch  deal,  folded  and  mitred 
border  to  hearth. 

Sash  Frames. 

The  sash  frames  to  be  of  a  similar  description  to 
those  already  described  for  the  upper  floor,  and  to  have 
IJ-inch  ovolo  sashes,  and  1^-inch  square  framed  sliding 
or  hung  shutters  with  1-inch  grounds  and  moulding 
to  break  the  joint  and  form  architrave,  as  tliose  de- 
Bcribed  for  the  attic  storey. 
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Cellar  Door 

Under  principal  entrance  and  back  entrance  doors 
U)  have  frame  3|  by  3  inches^  beaded  and  single  re- 
bated and  tenoned  into  stone  steps  or  sills^  and  to  have 
a  1^-inch  4-panel  bead  and  butt  door.  The  back 
entrance  door  frame  to  be  of  similar  scantlings  but 
framed  Avith  a  transom  head  for  a  1  fan  lights  and  the 
door  to  this  frame  to  be  a  lA-incli  sash  door  Avith  a 
lifting  shutter;  and  all  other  doors  on  this  floor  to  be 
l^-inch  4-panel  square  doors^  with  lining  and  finishing 
as  above  stated  for  the  attics. 

Stairs, 

The  stairs  from  basement  to  ground  floor  to  have  In- 
wrought yellow  deal  strings,  with  l]-inch  treads  and 
1-inch  risers  blocked  and  bracketed,  and  securely 
housed  into  the  strings  in  the  usual  manner. 

The  partitions  forming  the  spandril  framing,  as  well 
as  those  forming  pantries  and  store  closets,  to  be  1^- 
inch  square  panel,  and  to  have  a  6-inch  f  skirting 
board,  to  correspond  with  others  that  are  to  run  round 
the  passage. 

Stairs  from  ground  floor  to  chamber  storey  to  be 
geometrical,  with  one  circular  string  and  quarter  cir^ 
cular  on  landing,  as  shown  on  Plan,  and  to  have  l^-inch 
yellow  deal  treads,  risers,  carriage  and  string  boards, 
with  all  requisite  carriage  furrings  to  soffit,  &c.  The 
treads  to  have  round  and  hollow  nosings.  The  risers 
to  mitre  into  the  external  string,  which  is  to  be  dove- 
tailed to  receive  the  balusters  and  the  return  nosing; 
the  other  end  of  both  treads  and  risers  to  be  housed 
and  securely  wedged  into  the  external  string  ;  a  full 
scroll  curtail  step^  with  veneered  riser  and  circular  part 
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to  frame  into  external  string,  to  be  firmly  fixed  at  the 
starting  of  the  flight,  and  the  succeeding  step  to  be 
gradually  carved  until  they  join  the  straight  flyers. 
(See  Ground  Plan,  Plate  V.)  The  whole  flight  to  have 
I  X  f  inch-square  balusters  dove-tailed  into  the  end 
of  tread  and  string,  and  covered  Avith  the  mitred 
nosing.  One  ornamental  iron  baluster,  taped,  and  to 
have  nuts  and  screws  complete,  to  be  securely  fixed  in 
centre  of  scroll  of  curtail  step,  and  No.  3  plain  iron 
balusters,  corresponding  with  those  of  deal  before 
described,  to  be  fixed  where  requisite  on  the  flight. 
The  whole  to  be  surmounted  with  a  2i-inch  moulded 
Spanish  mahogany  hand-rail,  sunk  to  receive  the 
balusters  and  properly  wreathed  to  well,  and  to  have  a 
corresponding  mitred  cap  over  curtail  step.  The  same 
description  of  skirting  as  described  for  rooms  of  ground 
floor  to  be  fi.xed  all  round  hall  and  passage,  and  the 
same  mouldings  to  continue  up  inside  string  of  stairs  : 
finding  and  applying  all  necessary  joints,  screws,  and 
every  other  requisite  to  make  the  work  complete. 

JVaie7'  Closet, 

On  quarter  space. — The  partition  dividing  stairs  from 
water-closet  to  be  a  2-inch  framed  and  moulded  sash 
partition  with  sash  doors  to  correspond,  prepared  for 
receiving  ground  or  stained  glass,  with  the  moulded 
skirting  of  stairs  continued  round  on  the  stair  side  and 
the  whole  to  finish  in  accordance  with  the  stairs. 

Inside, — The  window-frame  and  sash  to  correspond 
with  the  one  described  for  the  chamber  storey.  To  fit 
up  the  seat  and  riser  with  1^-inch  Honduras  mahogany, 
the  seat  to  be  properly  dished  out  to  the  form  of  pan, 
and  to  have  a  beaded  box  for  h^^udlQ.    This  seat  to  be 
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covered  with  a  framed  and  beaded  skeleton  for  the  flap 
to  hang  to,  which  is  to  be  l^-inch  selected  mahogany, 
hung  with  brass  butts,  and  both  frame  and  flap  to  have 
a  projecting  moulded  nosing;  |-iiich  beaded  skirting 
6  inches  deep  to  be  fixed  round  back  and  sides,  as  also 
on  ground  in  front  of  riser.  The  whole  to  be  fitted  up 
with  all  necessary  scantling,  bearers,  &c.,  for  the  sup- 
port of  pan  and  apparatus,  as  well  as  the  efficient 
support  of  the  seat  and  riser,  in  the  most  approved 
manner. 

Also  to  fit  up  with  1-inch  Honduras  mahogany  an 
angular  lavatory  and  closet,  the  closet  underneath 
with  a  1-inch  square  panel-door,  hung  to  a  beaded  and 
suitable  skeleton  frame,  with  all  suitable  appendages 
for  receiving  basins  and  depositing  towels,  &c.,  and  also 
to  fix  over  chase  of  soil,  waste,  and  supply-pipe,  a 
1-inch  mahogany-framed  skeleton-ground,  rebated  and 
beaded  for  a  corresponding  board,  to  be  slightly  screwed 
to  the  same  for  allowing  easy  access  to  the  before- 
named  pipe  ;  a  small  moulding,  to  be  fixed  over  ground, 
and  plaster  to  break  the  joint ;  and  to  fix  on  all  other 
articles  that  may  be  required  for  the  full  completion  of 
the  closet. 

Kitchen  Offices. 

All  the  external  door-frames  to  be  4J  X  3  in.  yellow 
deal,  beaded  and  rebated,  and  tenoned  into  stone  sills 
or  steps.  Those  to  servants*  water-closets,  and  to  the 
lobby  between  kitchen  and  back-kitchen  to  be  framed 
with  transom  heads,  and  to  have  1;^  lights  fixed  therein. 
The  whole  of  the  external  doors  to  be  2  inch  bead 
and  butt,  4-panel  doors  framed  flush  on  one  side,  and 
square  panels  on.  the  other.    All  internal  doors  to  be 
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fitted  up  in  the  same  manner  as  those  described  for 
the  attic.  The  doors  for  coal-shoots  to  have  a  small 
2|-inch  X  2-inch  frame  rebated  and  beaded  and  1-inch 
ledged  doors. 

The  sash-frames  and  sashes  for  kitchens  to  be  of  a 
similar  description  to  those  described  for  chamber - 
floors ;  and  each  window  to  have  a  pair  of  l|-bead, 
bead  and  flush-panel  shutters  hung  to  the  frame  on 
the  outside. 

The  small  window  to  pantries,  marked  d  d  on  the 
basement  plan,  to  have  2J  X  2-inch  beaded  and  rebated 
frames,  and  a  l|-inch  sash  hung  upon  centres  for  ven- 
tilation. The  servants'  water-closets,  marked  A  on  the 
same  plan,  are  to  have  floor-joists  5x2  inches,  and 
laid  with  1^  yellow  deal.  The  seat  and  risers  to  be 
also  of  l|-inch  deal,  properly  fixed  and  blocked  to  pan, 
and  dished  out  in  a  corresponding  manner ;  and  a 
beaded  box  prepared  for  the  pull ;  a  movable  f  beaded 
casing  to  be  placed  over  pipes,  with  every  article  to 
make  the  work  complete. 

PLASTERER. 

Attic. 

Lath,  plaster,  and  set  the  ceilings  and  partitions,  and 
also  render,  and  set  the  walls  of  the  same. 

Chamber  Floor, 
To  lath,  plaster,  float,  and  set  the  ceilings  and  par- 
titions, and  render,  float,  and  set  the  walls  ;  run  a  plain 
moulded  cornice  round  the  front  room  of  this  floor  of 
12  inches  girth,  and  one  round  back  room  of  10  inches 
girth. 
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Ground  Floor. 

Entrance  and  passage — lath,  plaster,  float,  and  set  the 
ceilings  ;  partitions  to  be  lathed,  floated,  and  set  in 
stucco  ;  and  render,  float,  and  set  the  walls  in  stucco ; 
and  finish  the  whole  for  painting ;  and  a  plain  moulded 
cornice  of  10  inches  girth  to  be  run  all  round  so  far  as 
the  break  of  stair  will  admit. 

The  front  and  back  parlours  to  have  their  ceilings 
and  partitions  lathed,  plastered,  floated,  and  set,  and  to 
have  an  18-inch  plain  moulded  cornice  run  round  both 
rooms. 

Basement  Floor, 

The  ceilings  of  this  floor  to  be  lathed,  plastered, 
floated  and  set;  and  the  walls  rendered,  floated,  and 
set;  the  front  room,  or  breakfast  parlour,  to  have  a 
plain  moulded  cornice  of  10  inches  girth  run  all  round. 

Stairs, 

The  stairs  from  basement  to  ground  floor  and  all 
other  contiguous  conveniences,  not  before  alluded  to, 
to  be  finished  as  the  rooms  of  the  attic  floor :  the  next 
flight  from  ground  floors  to  chamber  floors,  with  the 
lobby  and  water-closet  included :  to  finish  in  the  man- 
ner described  for  the  entrance  halls,  that  is  to  say,  the 
soffit  of  the  stairs  and  ceilings  to  be  lathed,  plastered, 
and  set,  and  partitions  to  be  lathed,  plastered,  floated, 
and  set  with  stucco  ;  and  all  the  walls  rendered,  floated, 
and  set  in  stucco,  and  finished  for  painting.  The  stairs 
from  chamber  floors  to  attic  to  be  finished  in  a  corres- 
ponding manner  to  that  already  described  for  the 
chamber  floor.  All  the  ceiling  and  soffits  to  be  twice 
lime-whitened. 
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Kitchen  Offices. 

To  lath,  plaster,  and  set  all  the  ceilings,  and  to 
render  and  set  the  walls. 

The  ceilings  and  walls  of  these  buildings  to  be  twice 
lime  whitened. 

Outride  Work. 

The  tops  of  chimneys  to  be  flaunched  in  cement  all 
round,  with  weathering  and  throating,  as  shown  on 
front  elevation,  Plate  IX. 

The  soffit  of  the  eaves  of  principal  building  to  be 
bracketed  out  on  framed  bearers  to  form  a  cove,  as 
shown  on  section.  Fig.  1,  Plate  XXI.,  and  to  be  lathed, 
plastered,  and  set  in  cement,  and  twice  coloured  with 
Portland  cement  wash,  the  portion  round  back  to  be 
finished  with  a  plain  soffit,  and  the  cove  to  be  properly 
returned  in  itself. 

MASON. 

Attics. 

To  put  to  each  fire-place  in  attic  a  hearth  and  back 
hearth  of  2  inches  Yorkshire  stone,  and  to  each  opening 
jambs  and  head  5  inches  wide  and  1  inch  thick,  with  a 
shelf  of  the  same  dimensions,  properly  cramped  and 
fixed  together. 

Chamber  Floor. 
To  provide  and  fix  on  this  floor  No.  4  marble  chimney 
piece,  with  back  hearths,  slabs,  and  shelves  complete, 
to  the  value  of  705.  each. 

Ground  Floor, 
Provide  and  fix  on  this  floor  No.  4  marble  ehimney 
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pieces,  with  back  hearth,  slabs,  and  mantel  complete^  to 
the  value  of  £5  each. 

Basement  Storey. 

To  provide  and  fix  in  the  breakfast-room  No.  1 
marble  chimney  piece,  with  back  hearth,  slab,  and 
mantel  complete,  to  the  value  of  £3  10s. 

Kitchens. 

To  fix  complete,  rubbed  York  chimneys,  with  mantels 
and  hearths  complete,  to  the  value  of  .£3  each,  and  to 
the  back  kitchen  chimney  pieces  of  the  same  description 
of  stone  to  the  value  of  30^.  each. 

To  pave  the  lobby  leading  from  kitchen  to  back 
kitchen,  and  the  whole  of  the  kitchen  offices,  as  well  as 
the  front  and  back  areas,  with  2J  tooled  York  paving. 

FURNISHING  IRONMONGER. 

NOTE, — In  no  other  trade  does  the  quality  of  the  goods 
vary  so  much  as  that  of  the  ironmonger.  It  is  therefore 
thought  desirable  to  state  that  the  various  articles  here 
specified  are  intended  to  be  of  a  thoroughly  good  and  sub- 
stantial character. 

Attic  Floor. 

To  provide  and  deliver  for  dormer  lights  on  this  floor 
two  pairs  of  2J  butt  hinges  with  strong  brass  quadrant 
stays,  for  opening  and  closing  the  lights,  as  also  No.  4 
barrel  4-in.  bolts,  and  requisite  staples  for  fastening 
the  same,  with  all  necessary  screws,  nails,  &c.    Also  to 
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deliver  No.  4  6-inch  iron-rim  locks^  with  box  staples, 
keys^  and  brass  furniture^  with  all  necessary  screws  and 
nails  complete  for  the  doors  to  these  rooms. 

Chamber  Floor, 

To  provide  and  deliver  all  the  brass  Ccised  pulleys^ 
patent  cord,  cast  metal  weights,  &c.,  shown  on  the 
drawings,  and  described  in  the  joiner's  Avork  for  this 
floor,  as  well  as  2-incli  spring  fastenings  to  each  sash. 

To  provide  No.  16  pair  of  biitt-hinges,  with  all  ne- 
cessary screws,  &c.,  as  well  as  No.  4  6-inch  morticed 
locks,  with  brass  furniture  complete,  for  the  principal 
doors  ;  No.  2  4-inch  brass  spring  and  bolt  latches  for 
dressing  rooms,  and  No.  2  4-inch  iron  closet  locks, 
with  all  requisite  striking  plates  and  furniture  com- 
plete. 

Water 'Closet. 

To  provide  the  brass  cased  pulleys,  cords,  weights, 
fastenings,  &c.,  for  this  window,  as  before  described,  as 
well  as  one  pair  of  2J  butt-hinges  for  door,  and  a  4| 
brass  spring  and  bolt  latch  with  furniture  complete  for 
door. 

Ground  Floor, 

To  provide  and  fix  to  the  windows  of  the  various 
rooms  on  this  floor  best  patent  flax  lines,  cast-iron 
weights,  Hopkinson's  or  other  approved  patent  brass 
sash  fastenings,  also  brass  flush  lifts  and  handles  for 
opening  and  closing  windows,  as  also  a  set  of  a  similar 
description  for  shutters  of  back-parlour. 

To  provide  for  entrance  doors  to  hall  No.  4  pair  of 
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4-incli  butt-hinges,  with  all  necessary  screws,,  &c.,  and 
a  best  10-inch  draw-back  mounted  lock,  with  staple 
and  all  necessary  furniture  complete;  as  also  a  12-inch 
door-chain,  with  brass  knobs  and  asp  complete,  and  two 
10-inch  barrel  bolts,  with  staples  and  plates  complete 
for  top  and  bottom  of  door.  The  back  entrance  doors 
to  have  hinges,  locks,  bolts,  and  chain  of  a  similar 
description;  the  shutters  to  have  18-inch  bow-latch 
shutter-bars  complete,  with  every  necessary.  Sec,  and 
to  provide  for  doors  dividing  lobby  from  stairs,  a  3-inch 
brass  spring  bolt  latch. 

To  provide  for  shutters  in  back  parlour  No.  4  1  -inch 
brass  flush  rings,  with  No.  2  brass  clips  for  fastenings. 
To  provide  for  doors  not  before  alluded  to  on  this  floor 
No.  8  pair  of  3-inch  butt-hinges,  with  all  necessary 
screws,  &c.,  and  for  folding  doors  No.  4  12-inch  brass 
flush-bolts,  with  all  necessaries,  &c.,  as  also  to  provide 
No.  6  inch  mortice  locks,  with  brass  striking  plates 
and  furniture  comp  lete. 

Breakfast  Room. 

To  provide  for  the  sashes  brass  cased  pulleys,  patent 
cords,  and  fastenings,  as  described  above  for  back- 
parlour;  but  the  shutter  will  require  three  pair  of  brass 
cased  pulleys  with  weights,  fastenings,  and  cords,  com- 
plete; the  door  of  this  room  to  be  provided  with  a  6- 
inch  mortice  lock,  and  brass  furniture  complete. 

To  provide  for  kitchen  window  and  shutters  the  same 
number  of  brass  cased  pulleys,  cords,  and  fastenings,  as 
before  described  for  the  back-parlour. 

To  provide  for  the  six  back-entrance  doors  9-inch 
iron  spring-stock  locks  with  staples  complete.  No.  6 
10-inch  door  chains,  and  No.  12  10-inch  barrel-bolts 
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and  staples  all  complete^  as  also  No.  6  6-incli  iron  rim 
stock  locks  with  box  staples  complete  for  the  other 
doors,  and  to  provide  No.  24  pair  of  3-inch  butt-hinges, 
as  well  as  No.  8  pair  of  2j  ditto,  with  all  necessary 
auxiliaries,  &c. 

To  provide  one  ornamental  cast-iron  baluster,  1^ 
diameter,  3  feet  6  inches  long,  tapped  at  one  end,  with 
nut  and  plates  complete  for  curtail  step,  and  three 
other,  f  by  f ,  two  feet  5  inches  long. 

It  is  to  be  distinctly  understood  that  the  furnishing 
ironmonger  is  to  deliver  all  articles  here  expressed,  and 
all  others  that  may  be  requisite  for  the  due  execution  of 
the  work  into  the  possession  of  the  joiner,  who  will 
apply  and  fix  the  same  in  their  relative  positions,  pro- 
viding and  delivering,  as  may  be  required,  glue,  brads, 
nails,  screws,  and  materials  generally  supplied  by  the 
ironmonger. 

BELL-HANGER. 

To  provide  and  hang  bells  with  all  proper  springs, 
cranks,  wires,  &c.,  of  the  size  required,  and  in  the 
position  when  and  where  may  be  hereafter  directed,  to 
the  value  of  £10. 

PLUMBER. 

To  line  the  cisterns  in  roof  of  principal  building,  as 
well  as  the  four  smaller  ones  described  for  supply  of 
water-closet  and  kitchen  offices,  with  six  pounds  milled 
lead,  in  the  most  efficient  and  workman-like  manner, 
and  to  lay  on  from  principal  main  to  the  large  cistern 
in  each  house  a  1-inch  lead  main  supply-pipe,  with  a 
6-inch  ball-cock  properly  applied  at  the  cistern  end,  with 
a  1^-in.  lead    warning  pipe     to  be  taken  from  cistern 
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to  discharge  in  the  open  air.  The  house-service,  to  be 
1-inch  calibre,  to  be  taken  into  small  cisterns  over 
water-closets,  and  from  thence  into  cistern  in  roof  of 
kitchen  offices ;  each  of  the  small  cisterns  to  be  furnished 
with  a  suitable  ball-cock,  warning  pipe  and  service  with 
rose- tops,  and  every  other  requisite  article.  The  water- 
closets  to  be  fitted  up  with  approved  patent  valve 
closets,  fitted  up  complete,  and  to  have  a  4-inch  soil- 
pipe  connected  and  continued  perfectly  sound  into 
principal  drain  and  carried  up  above  roof  as  ventilator ; 
and  to  complete  the  closet  apparatus  with  all  necessary 
bends,  valves,  traps,  &c.,  to  render  them  efficient  and 
complete  in  all  their  actions,  the  service  pipes  to  be 
brought  from  the  small  cistern  above,  as  well  as  two 
^-inch  service  pipes  to  supply  the  water  to  the  washing- 
basins  in  corner;  to  provide  and  fix  No.  2  10-inch 
wash-basins,  and  fix  to  the  ^  pipes  suitable  cocks,  and 
to  the  basins  a  stop  valve,  with  chain  and  waste  pipe 
complete,  into  principal  drain. 

To  provide  and  fix  to  each  house  one  of  Warner^s 
vibrating  lift  and  force  pumps,  with  all  necessary  pipe, 
bosses,  and  fastenings  for  supplying  the  filtered  rain 
water  into  the  cisterns  situate  in  roof  over  kitchen 
offices,  &c.,  and  bring  from  the  said  cisterns  two  1-inch 
service  pipes  to  sinks  in  washhouse,  with  all  proper 
taps,  &c.,  as  well  as  the  waste  pipes  from  cisterns,  and 
all  other  articles  that  are  requisite  to  make  the  supply 
of  water  complete ;  to  provide  and  fit  up  in  servants^ 
privies  two  single-valve  pan  water-closets,  with  flush- 
ing apparatus,  and  pipes  of  1-inch  diameter  for  water 
brought  from,  cisterns  in  roofs,  with  necessary  bends, 
traps,  joints,  &c.,  for  carrying  soil  into  principal 
^rain. 
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The  plumber  to  furnish  and  provide  the  water-closets 
as  described,  with  all  necessary  traps,  syphons,  bends, 
pipes,  lead,  solder,  joints,  taps,  cocks,  bosses,  roses,  and 
every  other  article  that  is  necessary  for  the  full  com- 
pletion of  his  work. 

GLAZIER. 

To  glaze  the  windows  in  attics  with  good  seconds 
Newcastle  glass,  properly  bedded  and  back  puttied,  and 
the  window  in  chamber-floor  and  water-closet  with  good 
crown  glass,  which  is  to  be  well  bedded,  bradded,  and 
back  puttied. 

Ground  Floor. 
All  the  sashes  on  this  floor  to  be  glazed  with  21- 
ounce  crown  glass. 

Basement  Floor. 
The  bay-window  in  breakfast  room  to  be  glazed  with 
21-ounce  glass,  and  all  the  other  windows  to  be  with 
the  best  Newcastle  seconds  glass. 

PAINTER. 

To  knot,  prime,  and  paint  in  three  oils  all  the  outside 
wood  and  iron  work,  and  to  flat  any  of  the  inside  work 
when  and  where  directed,  and  to  finish  the  other  in  any 
colour  that  may  be  hereafter  decided  on. 

PAPER-HANGER. 

To  prepare  and  hang  {except  the  hall  passage^  stair- 
case,  tvater-closety  and  landing,  ichich  are  to  he  painted) 
the  whole  of  the  chamber  floor  with  paper  hereafter 
to  be  chosen,  to  the  amount  of  l.§.  M.  a  piece^  and 
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the  front  and  back  parlour  on  the  ground  floor,  and  the 
breakfast  room  on  the  basement  floor,  with  paper  to 
the  amount  of  2^.  6d.  per  piece,  hanging  and  bordering 
included. 

General  Conditions. 
It  is  to  be  distinctly  understood  that  the  party  or 
parties  contracting  for  the  erection  of  the  buildings 
herewith  described,  are  to  provide  and  deliver  on  the 
premises,  all  the  materials,  the  best  of  their  respective 
qualities,  also  to  provide  and  furnish  all  necessary  plant, 
scaff'olding,  labour,  and  all  other  articles  that  are  re- 
quisite for  the  full  completion  and  finishing  of  the  work, 
according  with  the  accompanying  drawings  and  this 
specification ;  and  if  anything  should  be  shown  in  the 
drawings  and  not  herein  specified,  or  anything  herein 
specified  that  is  not  shown  on  the  drawings,  the  same 
to  be  executed  as  if  fully  shown  and  explained  in  both ; 
and  if  any  alteration  from  the  drawings  or  this  specifica- 
tion should  take  place  during  the  progress  of  the  work, 
such  alteration  not  to  make  the  contract  or  estimate 
null  and  void,  but  the  expense  of  such  deviation  to  be 
added  to,  or  deducted  from  (as  the  case  may  be),  such 
estimate. 

It  is  requested  that  the  amount  for  each  particular 
trade,  with  a  tarifl*  of  prices  upon  which  such  estimate 
is  founded,  shall  accompany  each  tender. 

Specifications  are  generally  and  should  be  always 
accompanied  by  a  schedule  or  statement  in  an  orderly 
and  classified  form,  of  the  quantities  of  every  material 
that  will  be  required  in  the  structure  specified  in  the 
judgment  of  the  architect.  This  is  called  the  bill  of 
quantities,  of  which  the  following  is  an  example,  as 
applying  to  the  foregoing  specification. 
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A  bill  of  quantities  is  for  the  guidance  both  of  the 
architect  and  of  the  artificer^  as  respects  the  estimates ; 
but  errors  or  omissions  in  it  are  never  to  exonerate  the 
artificer  from  the  completion  of  his  contract. 


BILL  OF  QUANTITIES. 

Quantities  of  the  various  Materials^  and  the  Excavation 
necessary^,  for  the  erection  of  two  Houses  proposed 
to  be  built  on  a  plot  of  ground  situate 

according  to  the  various  drawings  (numbered  from  1  to 
17  inclusive)  and  specifications  made  for  that  purpose. 

PRINCIPAL  BUILDING— CARCASS. 


EXCAVATOR. 


Cube 
yards. 

£ 

at 
s. 

d. 

578 

To  be  excavated  and  carted  away  . 
Levelling,  filling-in,  pugging,  ramming,  and 
carting  away  earth,  rubbish,  &c. 

BRICKLAYER. 


Rods. 

Super. 

Run. 

£ 

at 
t. 

d. 

28 

64 

200 

200 

Of  6-inch  glazed  socket  pipes, 
with  requisite  bends  . 

Of  4-inch  ditto  . 

No.  8  15-inch  gully  traps 

No.  4  6-inch  syphons 

Of  reduced  or  standard  brick- 
work .... 

Of  rubbed  malm  arches 

BILL  OF  QUANTITIES. 
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CARPENTER. 


Cube 
feet. 

Super. 

Run. 

£ 

at 
s. 

\ 

d.  i 

25 
925 

Of  Dantzic  fir,  for  sleepers  . 

18^^  loads  of  Rjga  timber, 
framed  in  floors,  partitions, 
roof,  cisterns,  &c.,  according 
to  drawings  and  specifica- 
tion* .... 

*  It  perhaps  is  necessary  to  observe  that  this  calculation  embraces  the  net  quantity  of 
timber  required  for  the  erection  of  the  carcass  of  the  buildings,  exclusive  of  any  other 
article. 


SMITH  AND  IRONFOUNDER. 


Hoop-iron  bond  . 

Chimney  bars   .  , 

Clips  and  straps  for  partitions 

For  tension  rods, 

For  clips  and  straps  to  roof  . 

For  bolts,  &c.  . 

Ties  to  cistern,  &c. 


2759  lbs.  =  24  cwt.  71  lbs. 

Exclusive  of  all  spikes,  holdfasts,  nails,  gerews, 
and  every  other  article  requisite  for  the  sound 
fixing  of  the  above-named  works,  which  are 
to  be  calculated  in  the  estimate. 


PLUMBER. 


Of  6- lb.  lead,  for  flashings,  &c.  .  , 
Ditto,  to  dormer  lights 

5-  lb.  ditto,  to  sides  of  ditto  . 

6-  lb.  flashings  to  lights  and  chimney,  &c. 
Ditto  to  cisterns  


5143  lbs.  =  45  cwt.  3  lbs.  weight  of  milled  lead,  exclu- 
sive of  any  other  article. 


at 
s. 
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MASON. 


Cube. 

Super. 

Eun. 

50 

70 

100 

50 

36 

60 

30 

50 

36 

75 

71 

at 

f. 


Of  tooled  steps  for  doors 

No.  8  15-inch  guUey- stones 
properly  dished,  and  five 
holes  in  each       .       .  . 

Of  5-inch  York  landing  for 
rain-water  tank  . 

Of  tooled  York,  for  trimmers, 
of  floors,  and  heads  and 
sills  of  partitions,  &c.    .  . 

Of  12-inch  X  3-inch  throated 
coping,  for  area  walls,  &c.  . 

Of  stone  core  for  cornice,  I  ft. 
4  in.  wide,  4  in.  thick 

Of  dished  amd  throated  window- 
sills   

Of  6-inch  rubbed  York  landing, 
for  entrance  porches  . 

No.  20  tooled  and  rubbed  York 
steps,  for  entrance  doors 

Of  7-inch  tooled  landing   .  . 

Of  2|^-inch  tooled  treads,  13  in. 
w^ide,  and 

Ditto,  for  riser,  7  in.  wide,  for 
steps  from  back  entrance  of 
ground-floor  to  garden   ,  . 


SLATER. 


Square. 

£ 

at 
«. 

d. 

24i 

Of  Duchess  slating,   with   all  cuttings  and 
pointings  complete  

No.    12   slate    cantilevers   or  brackets,  for 
))rincipal   elevation — (See   details   of  roof, 
Plate  XXL)  

No.  1  sawn  slate  filter,  as  shown  and  described 
on  Plate  XIV.,  with  all  necessary  bolts,  nuts, 
screws,  rods,  perforated  plates,  &c.,  com- 

plete  ....... 
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ZINC  WORKER. 


Super. 

Run. 

168 

Of  6-iiicli  gutter,  worked  and  fixed  as 
shown  on  details  of  roof,  Plate  XXI. 

*KT                        i                      IT                 •ill  0 

No.  6  octagon  heads,  with  shoes,  &c., 
complete  

at 

s. 

d. 

210 

Of  4-inch  piping,  for  down-comers, 
fixed  complete  .... 

80 

Of  3 -inch  ditto,  for  ditto  of  entrance - 
porches  and  bay  windows       .  . 

Quantities  of  the  various  Materials  requisite  for  finish- 
ing and  completing  the  Carcasses  of  two  Houses ; 
before  calculated  for. 


JOINER'S  WORK. 


Feet 
Super. 

Feet 
Run. 

No. 

FLOORS. 

Or  13  square  4  feet  of  IJ-inch 
white  floor-boards,  laid  fold- 
ing in  attic  and  part  of 
basement  stories  . 

Or  31  square  20  feet  yellow 
deal  floor-boards,  laid  with 
a  straight  joint  and  splayed 
headings,  for  chamber, 
ground-floor,  and  part  of 
basement  stories . 

GEOUNDS. 

J -inch  grounds  2 -inch  wide, 
faced   and   chamfered,  for 
attic  ..... 

at 

d. 

1304 
3120 

120 

•  • 

s. 
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JOINERS'  WORK  continued. 


Feet 
Super. 

Feet 
Run. 

No. 

at 

d. 

106 
164 

250 
330 

Of  1-inch  ditto,  for  chamber 
floor  ..... 

Of  1-inch  splayed  framed 
gTound,  3J-inch  wide,  for 
chamber  floors  . 

Of  1  -inch  X  2  J -inch  ploughed 
skirting  grounds,  for  ground 
floor  

Of  1 -inch  ploughed  and  framed, 
and  5  inches  wide,  for  door 
and  windows  (See  Plate 
XXV.) 

SASHES  AND  FEAMES. 

£ 

5. 

54 

Of    chamfered   and  rebated 
lights,    with    frames  and 
finishings    made  complete 
according  to  the  specifica- 
tion   

VENETIAN  WINDOWS — 
CHAMBER  FLOOE. 

120 

120 
52 

•  • 

To  front  and  back  windows, 
with  frames  IJ-inch,  oval 
sashes,  lining,  and  all  finish- 
ing complete,  as  shown  on 
the  drawings  and  described 
in  the  specification 

Ditto  for  back-parlour  and 
kitchen  windows,  with 
sashes,  frames,  suspended 
shutters,  and  all  finishings 

V-'VJIJJ. JJXC  .... 

Of  small  frames,  sashes,  and 
finishings  complete,  for  small 
windows,  &c. 

BAY  WINDOWS, 

390 

•  • 

Of   frames,    sashes,  lining, 
sofiit,  and  all  other  finish- 
ings complete 

BILL  OF  QUANTITIES. 
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JOINERS'  WORK  continued. 


Feet 
Super. 


60 

256 
106 


75 
280 
188 

95 

126 

40 

40 


Feet 
Run. 


No. 


729 


140 

1  


JAMB-LININGS. 

Of  l-inch  beaded  linings,  with 
stops  braided  on,  for  attic 
and  part  of  basement  storey 

Of  1-inch  beaded  and  single 
rebated  ditto  ditto  .       .  . 

Of  If-iuch  beaded  and  double 
rebated  ditto  ditto 

DOOll-FKAMES,  DOORS,  AND 
FINISHINGS. 

Of  IJ-inch  two-panel  square 
doors,  for  attics  and  part  of 
basement      .       .       ,  » 

Of  ditto  four-panel  square 
doors,  for  ground-floor  and 
part  of  basement 

Of  1  j-inch  four-panel,  moulded 
on  both  sides,  for  ground- 
floor  and  breakfast  room  . 

For  entrance-hall  door-frames, 
transom-head,  fan-light, 
doors,  and  finishings,  all 
complete  (see  specification) 

For  back  or  garden  entrance, 
door-frame,  sash-door,  side- 
lights, fan-lights,  boxing 
shutters,  and  all  other  finish- 
iugs  complete  . 

Of  door-frame,  with  IJ-inch 
four-bead  and  butt  complete, 
for  cellar      .       .       .  . 

Frame,  with  transom-head 
light  and  IJ-inch  sash  door, 
lifting  shutters,  and  all 
other  finishings  complete  . 

FRAMED    PARTITIONS,  WITH 
DOORS  COMPLETE. 

Of  jj-inch  square  panel,  in- 
cluding 6  two-panel  l^-inch 
doors  complete,  for  store- 
closet  and  pantries 

Ditto,  sash-partition  and  doors, 
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JOINER'S  WORK  continued. 


Feet 
Super. 

Feet 
Bun. 

No. 

£ 

Kt 

t. 

to  divide  stairs  from  lobby  of 
garden  entrance 
Of  l|-iuch  sash  partition,  to  di- 
vide stairs  from  water-closet 

SKIKTINGS. 

160 

220 
270 

210 

380 
280 

120 

Of  |-inch  skirting,  six  inches 
wide,  for  attic  and  part  of 
basement  floors 

Of  l-inch  dibto  moulded,  for 
chamber  tloors  . 

Of  1-inch  rebated  ditto,  for 
ground-lioor  and  breakfast- 
room  ..... 

MOULDINGS. 

Of  i^-iiich,  to  form  architrave 
over  grounds,  and  pilaster 
aUic  story  .... 

Of  2-inch,  for  chamber-floor . 

Of  3J-inc!i  for  ground-floor 
and  breakfast-room  . 

Of  j^-inch  for  basement  .  . 

WATEIi-CLOSET. 

112 

32 

25 

7 
g 

"a 

Of  mahogany  seat  and  riser, 
dished  to  basin  and  handles 

Ditto  mahogany-framed  top, 
with  moulded  nosing,  liii-ing 
complete,  and  finished  with 
skirting  all  round  .       ,  . 

Of  mahogany  wash-stand,  wnth 
closet  and  shelves,  &c.,  un- 
derneath .... 

Of  mahogany  doors  to  ditto  . 

Feet  run  of  ^-iuch  skirting, 
six  inches  wide      .       .  . 

Of  rphnfpd  nnd   hpaded  mnho- 

gany  box,  to  cover  service 
and  supply-pipes 
(See    specification    for  these 
privies.) 

BILL  OF  QUANTITIES. 
JOINER'S  WORK  continued. 


Feet 
Super. 


80 


40 
to  40 


Feet 
Run. 


No 


936 


18ft 


STAIRS  FROM  KITCHEN  TO 
GROUND-FLOOR. 

Of  IJ-inch  treads,  properly 
blocked  .... 

Of  1-inch  risers       .       .  . 

Of  IJ-iuch  striog  boards  with 
bracket  housings  and  carriage 
complete  .... 

BEOMETRICAL  CIRCULAR  -WELL- 
STAIRS,  FROM  GROUND  TO 
CHAMBER-FLOOR. 

Of  l:];-inch  yellow  deal  treads, 
risers,  strings,  and  carriage  ; 
the  risers  mitred  into  external 
string,  and  treads  moulded 
and  mitred  to  return  nosings, 
and  the  whole  completed  as 
shown  on  and  described  in 
specification  .       .       .  . 

Blocked  and  veneered  curtail 
step,  with  return  to  join 
external  string  . 

Of  2|-inch  sunk  mahogany 
moulded  hand-rail,  wreathed 
to  circular  well,  as  well  as 
to  curtail  step,  and  to  be 
mitred  into  a  hand-work 
mahogany  cap,  with  all  ba- 
lusters complete  to  cham- 
ber landing,  comprising  the 
fixing  of  one  ornamental  ba- 
luster to  curtail,  and  three 
plain  ones  on  the  flight       .  • 

STAIRS  FROM  CHAMBER-FLOOR  j 
TO  ATTIC-FLOOR. 

Of  treads,  risers,  strings,  and 
carriage  complete 
(See  plan  and  specification.) 
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EHECTION  OF  DWELLING-HOUSES. 
PLASTERER'S  WORK. 


Superficial 
Yards.    Feet.  Run. 


1018 
484 


65 
70 

596 


240 
188 
236 


at 


Of  lath,  plaster,  float,  and  set 

to  ceilings  and  partitions 
Of  render,  float,  and  set  on  walls 
Of  cornice,  18-inch  girth  .  . 
Of  ditto,      12-inch  ditto 
Of  ditto,      10-inch  ditto 


Of  lath,  plaster,  and  stucco,  to 
hall,  passage,  and  stairs 

Of  render,  sot  and  float  in 
stucco,  on  walls,  &c.  . 

Of  lime  whitening  . 


MASON. 


Feet 
Super. 

No. 

10 

4 

4 

2 

397 

Of  1-inch  rubbed  York  stone,  for 

chimney-pieces  in  attic  . 
Chimney-pieces  for  chamber-floors  . 

Ditto    ditto  for  ground-floors 

Ditto  ditto  for  basement -floors  . 
Of  2J -tooled  York,  for  paving  to  areas 

and  cellars,  including  steps  . 


at 
s. 


FURNISHING  IRONMONOER. 


at 

ATTIC-FLOOE. 

£ 

s. 

d. 

No. 

8 
8 

f -inch  pivots,  with  patent  cords,  complete 
pair  of  brass- cased  pulleys  

24 

yards  of  patent  sash-cord.       .       .  ... 

16 
8 

metal  sash-weights     .       .  .... 

2 -inch  springs  sash-fastenings  .       ,       *  . 

16 

pair  of  2|  butt  hinges  

2 

4 -inch  leaf  spring  latches  .... 

2 

4-inch  iron  closet  locks      .       ,       .       .  . 

4 

6-inch  mortice  locks,  with  furniture,  complete  . 

BILL  OF  QUANTITIES. 
FURNISHINa  IRONMONGIER  continued. 
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WATER-CLOSET. 

No. 

4  pair  of  2J  butts  .  .  .  .  . 
2    4j-iiich  brass  spring  latches,  complete 


at 

£      s.  d. 


GROUND-FLOOR. 

12    brass-cased  pulleys  ...... 

30    yards  patent  cord  

12    metal  weights  ....... 

4    2-inch  brass  fastenings  

revolving  shutters,  with  all  requisite  finishing,  to 
be  estimated  at  so  much  each. 


ENTRANCE -HALL  AND  BACK  ENTRANCE. 

8    pair  of  4-inch  butt  hinges    .       .       .       .  . 

4  best  10-inch  draw -back  mounted  spring  locks  . 
4    1 2-inch  door-chains,  brass-mounted,  with  asp, 

and  all  complete      ,       .       .       .       .  . 

4    10-inch  barrel  bolts.       .       .       .       ,  . 

4    18-inch  bow-latch  shutter  bolts  .       .       .  . 

4     3 -inch  brass  spring-locks      .       •       .  . 


SHUTTERS  IN  PARLOUR. 

4  1-inch  brass  flush  rings  .... 

4  brass  clips  for  fastenings,  with  requisite  pins 

8  pair  of  3-inch  butt  hinges  .... 

4  3 -inch  flush  bolts  

6  6-inch  mortice  locks  with  furniture,  complete 


BASEMENT-STORY. 

1 0  pair  of  brass-cased  pulleys  .  . 

30  yards  patent  cord 

20  metal  weights  .... 

2  6 -inch  mortice  locks  .... 
6  9-inch  iron-rim  locks,  with  furniture, 

12  10-inch  barrel  bolts,  complete 

6  6 -inch  iron-rim  locks,  ditto 

24  pair  of  3 -inch  butt  hinges  . 

8  pair  of  2j-inch  ditto 

1  ornamental  cast  baluster 

3  plain       ditto  ditto,  2  ft.  6  in.  high,  |  in.  X  f  i^- 


BELL-HANGER.    {See  specification.) 
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PLUMBER. 


Feet 

at 
s. 

Hun. 

£ 

d. 

300 

Of  1  J-incli  service-pipe  to  principal  cistern, 
with  fittings-up,  complete 

140 

Ditto  of  waste  into  water-closet      .       .  . 

100 

"Tiitfrt  tn  ■wJitpT'-plnsipt.  Pi<itPTn  finfl  titpriPTi 

To  fit  up,  complete,  two  of  Warner's  patent 
water-closets  (see  specification),  and  two 
single-valve  closets,  for  secondary  closets, 

50 

Of  l-inch  service-pipe  to  the  same  .       .  . 

aLAZIER. 


Feet 
Super. 

at 

d. 

233 
361 

Of  Newcastle  seconds  glass,  bedded  and  well 
back  puttied        .       .       .       .       .  . 

Of  21 -ounce  glass,  the  greater  portion  to  be 
bradded,  as  well  as  back  puttied  (see  speci- 

£ 

s. 

PAINTER. 

Yards. 

No. 

at 

346 

4 
8 
11 
4 

Frames  and  sashes  to  attic  • 
Venetian  frames  and  sashes  .       •  , 
Ditto,  usual  size      .       .       •  . 
Times  in  oil .       .       .       .       ,  , 

£ 

s. 

d. 

37 
40 

*4 

8 
11 

OUTSIDE  WOEK. 

To  eaves,  &c  

To  doors,  iron-work,  &c.      .       ,  , 
Frames  and  sashes  to  attic 
Venetian  frames  and  sashes  .       .  . 
Ditto,  usual  size  .... 
All  properly  prepared  and  finished 
according  to  specification. 
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Yards. 

Pieces. 

at 

30 

For  chamber-floor  .... 

£ 

s. 

d. 

27 

For  ground-floor  .... 

14 

For  basement  

These  quantities  only  apply  to  the  principal  buildings 
[the  kitchen  offices  not  being  inchtded),  but  the  whole 
may  be  executed  for  about  600/.  each,  or  1,200/.  the  pair 
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DESCKIPTION"  OF  PLATES. 


PLATE 

I.  Perspective  view  of  the  proposed  pair  of  semi-detached 
cottages  or  dwellings. 

II.  Block-plan  of  ground,  showing  position  of  rain-water  tank, 
drains,  traps,  siphons,  &c.,  with  a  section  describing  their 
fall,  current,  &c.,  to  and  from  the  said  tank  to  principal  sewers. 

III.  Block-plan,  showing  position  of  buildings,  gardens,  yard,  &c., 

and  the  situation  of  the  gully-traps,  siphons,  &c. 

IV.  Basement-plan,    comprising   breakfast-room,  kitchen,  back 

kitchen,  cellars,  store-closets,  water  ditto,  coal-cellars, 
pantries,  with  the  position  of  their  sinks,  dressers,  &c. 

V.  Plans  of  ground-floor,  comprising  porticoes,  entrance-halls, 
dining-rooms,  parlours,  lobbies,  &c.,  with  stairs  to  front  and 
back  entrances,  and  roofs  over  offices. 

VI.  Plans  of  chamber-floor,  arranged  for  front  and  back  bed- 

rooms, front  dressing-rooms,  water-closets,  roofs  over  offices, 
&c.,  &c. 

VII.  Plan  of  attics,  consisting  of  two  front  and  two  back  bed- 

rooms,  with  a  portion  of  principal  roof,  gutters,  &c. 

VIII.  Plan  of  roofs,  showing  chimney  flues,  roof  of  dormer  lights 
ridge,  flashing,  hips,  gutters,  &c.,  &c. 

IX.  Entrance  elevation, 

X,  Back  elevation. 

XI.  Longitudinal  section  of  carcass,  showing  flues,  &c.,  with 

elevation  of  kitchen,  offices,  &c.,  and  ground  line  of  front 
and  back  of  building. 

XII.  Transverse  section  of  carcass,  showing  flues  and  position  of 

stairs,  with  the  height  of  story  figured  thereon,  and  the 
ground  lines  of  back  and  front  of  building. 

XIII.  Traps  for  drain,  &c.,  exemplified  in  six  figures.    Fig  1.  The 

section  of  drain  that  can  be  easily  cleaned  without  the  neces- 


DESCRIPTION  OF  PLATES. 


PLATE 

sity  of  removing  any  portion  of  the  earth,  &c.  Fig.  2.  A 
simple  sort  of  trap  applicable  to  this  form  of  drain.  Fig.  3. 
A  section  and  plan  of  a  drain  trap  to  be  formed  of  iron  or 
earthenware.  Figs.  4,  5,  6.  A  similar  description  exemplified 
for  various  purposes.    See  Description,  page  5. 

XIV.  Plan  and  section  of  rain-water  tank,  with  slate  filtering 
machine,  so  applied  as  to  be  taken  out  for  cleaning,  &c. 

XV.  Plan  of  brick  piers,  sleepers,  and  joists,  consisting  of  six 
figures,  viz.,  Fig.  1.  Plan  of  pier.  Fig.  2.  Section  of  pier 
sleepers  and  joists.  Fig.  3.  Transverse  section  of  the  same. 
Fig.  4.  Plan  of  pier,  sleepers,  and  floor-joists.  Fig.  5. 
Method  of  notching  sleepers  for  receiving  floor- joists,  &c. 
Fig.  6.  Floor-joists,  bridged  for  fixing  upon  sleepers. 

XVI.  Details  of  brickwork,  exemplified  in  six  figures.  Fig  1.  Foot- 
ings of  external  and  party  walls.  Fig.  2.  Footings,  showing 
projections  for  sleepers,  &c.  Fig.  3.  Chimney  breast,  brick 
and  wood  trimmers,  with  herring-bone  trussing.  Fig.  4. 
Floor  joists,  with  ditto.  Fig.  5.  The  elliptical  arch,  with  its 
radii  for  brickwork.  Fig.  6.  The  segment  of  a  circle  for  the 
same. 

XVII.  Details  of  brickwork  for  chimneys.  Fig.  1.  Plan  of  foundation. 

Fig.  2.  Shows  a  different  method  with  fenders.    Fig.  3. 
Elevation  of  chimney  breast,  with  chimney  bars.   Fig.  4. 
_  Section  of  the  same  and  back.    Fig.  5.  Brick  corbels. 

XVIII.  Plan  and  section  of  chimney  breast  and  trimmers.  Fig.  1. 
Plan.  Fig.  2.  Section  of  the  same. 
XIX,  Details  of  floor-joists  for  first,  second,  and  third  floors,  &c., 
with  the  application  of  their  tension  rods.  Fig.  1.  Plan  of 
walls,  wall-plates,  floor-joists,  tension-rods,  &c.  Section  of 
end  of  the  same.  Fig,  3.  A  perspective  sketch,  showing 
their  combination.  Fig.  4.  Transverse  trusses  to  floor- 
joists.   Fig.  5.  Floor-joists,  with  sound  boarding  applied. 

XX,  Plan  and  section  of  a  portion  of  roof.  Fig.  1.  Section  show- 
ing the  whole  principal  rafters  at  each  hip.  Fig.  2,  Plan  of 
the  same,  showing  the  position  of  whole  and  half  principals, 

XXI.  Details  of  roof.  Fig.  1.  Part  of  principal  rafter,  with  all 
auxiliaries,  &c.  Fig.  2.  Head  and  foot  of  queen-posts,  &c., 
with  their  clips  and  ties.  Fig.  3.  King-posts,  tie-beams, 
rafters,  Szc. 
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XXII.  Details  of  entrance  porch.  Fig.  1.  Section  through  head  of 
porch  showing  bracket  and  cap  of  pilaster,  the  flat  to  be 
covered  with  lead.  Fig.  2.  Elevation  of  base  with  steps, 
&c. 

XXIII.  Transverse  section,  showing  partitions.  Fig.  1.  Partition 
for  ground  and  chamber  floors.  Fig.  2.  Heads  and  sills  of 
the  same.  Fig.  3.  Struts  and  braces.  Fig.  4.  Plan  of  a 
portion  of  cistern  in  roof.   Fig.  5.    Section  of  the  same,  &c. 

XXrV.  Longitudinal  section,  showing  partitions.  Fig.  1.  Partition 
for  ground  and  chamber  floors.  Fig.  2.  Head  and  braces. 
Fig.  3.  Door  heads. 

XXV.  Details  of  finishing  for  the  various  floors.  Fig.  1.  For 
doors,  windows,  &c.,  attic  floor.  Fig  2.  Grounds  and 
skirting  chamber  floor.  Fig.  3.  Windows,  doors,  &c., 
chamber  floor.   Fig.  4.  Windows  and  doors,  back  parlour. 

XXVI.  Finishings  for  bay  windows.  Fig.  1.  Portion  of  plan,  show- 
ing sash  frame,  &c.   Fig.  2.  Section  of  the  same. 


THE  END. 


PRINTED  BY  H.  VIRTUE  AND  COMPANY,  LIMITED,  CITY  ROAD,  LONDON. 


Plate  III. 


BLOCK    PLAN  .     SHOWING    B  U  I  L  D  I  N  G  S  .  Be  c 


Plate  IV. 


SCALE      OF  FEET. 


Plate  V. 


G  R  O  U  N  ID       F  L  O  O   P.  PLANS 


Plate  VI. 


PLANS  OF  CHAMBER   F  LOOR. 


SCALE    OF  FEET 


Plate  VII. 

PLAN      OF  ATTICS. 


s'  c  A  L  e:    of     feet  . 


Plate  VIIL 


Plate  IX. 


Plate  X. 


BACK  ELEVATION. 


A.A.COAL  SHOOTS 


SCALE  OF 


r  EE  T  . 


Plate  XI. 


z 

3 
O 


Plate  XII. 


or  Feet. 


DETAILS  FOR  DRAINS. 

Plate  XIII. 


Plan  Section  A.B. 


Fig. II. 


Fig.  III. 


Fig  .IV. 


Plate  XIV. 


Fic.i   .   Section    or   rain  water- 
tank 


:0  .1  .2  .3  1^  .5         ^(T  |y  1^  IjO 

*  SCAUEOFrCET 


FIG.  II   .    Plan    of  cistern 


Plate  XVI. 


Plate  XVIL 


DETAILS      OF     BRICKWORK      FOR  CHIMiMIES 


r 


Plate  XVIII. 


Plate  XIX. 


Plate  XX. 


FIG. II.      Plan    of  portion    of  roof. 


JO 


Pl^te  XXIII. 


X  V  tj  i^O  

SCALE        O  I-         1-     E   E    T  . 


Plate  XXVI. 


DETAILS       OF       Ba\Y  WINDOW 


]]  O  F!    ;  I  P]  IL  A!  IN 


Stationers'  Hall  Court,  London,  E.C. 


Crosby  Lockwood  &  Son's 

CATALOGUE  OF 

SCIENTIFIC  TECHNICAL 

AND 

INDUSTRIAL  BOOKS 


PAGE 

MECHANICAL  ENQiNEERINQ  .  1 

CIVIL  ENGINEERING     ....  11 

MARINE  ENGINEERING.  Ac.     .  20 

MINING  &  METALLURGY      .    .  23 

COLLIERY  WORKING,  &c.     .    .  26 

ELECTRICITY   28 

ARCHITECTURE  &  BUILDING  .  31 

SANITATION  &  WATER  SUPPLY  86 

CARPENTRY  &  TIMBER    ...  37 


PAGE 

DECORATIVE  ARTS   39 

NATURAL  SCIENCE  ....  41 

CHEMICAL  MANUFACTURES    .  42 

INDUSTRIAL  ARTS   44 

COMMERCE,  TABLES,  &o.     .    .  50 

AGRICULTURE  &  GARDENING.  52 

AUCTIONEERING,  VALUING,  &o.  57 

MATHEMATICS  &  ARITHMETIC  59 

LAW  &  MISCELLANEOUS      .    .  62 


MECHANICAL   ENGINEERING,  ETC. 


THE  MECHANICAL  HANDLING  OF  MATERIAL. 

A  Treatise  on  the  Handling  of  Material  such  as  Coal,  Ore,  Timber,  &c., 
by  Automatic  or  Semi-Automatic  Machinery,  together  with  the  Various 
Accessories  used  in  the  Manipulation  of  such  Plant,  and  Dealing  fully  with 
the  Handling,  Storhig,  and  Warehousing  of  Grain.  By  G.  F.  Zimmer, 
A.M.Inst.C.E.  528  pages  Royal  8vo,  cloth,  with  550  Illustrations  (including 
Folding  Plates)  specially  prepared  for  the  Work  ,       .  2  *5/0 

"The  author  has  spared  no  pains  to  make  his  work  truly  representative  of  all  that  has  been 
done  in  this  line  from  the  eariiest  days  up  to  and  including^  installations  of  the  latest  type  and  most 
recent  date.  It  is  an  essentially  practical  work  written  by  a  practical  man,  who  is  not  onlj' 
thoroughly  acquainted  with  his  subject  theoretically,  but  who  also  has  the  knowledge  that  can 
only  be  obtained  by  actual  experience  in  working  and  planning  installations  for  the  mechanical 
handling  of  raw  material.  It  is  a  work  that  everyone  who  is  really  interested  in  the  economical 
side  of  the  question  should  study."— T^A^  Times. 

HOISTING  MACHINERY. 

An  Elementary  Treatise  on.  Including  the  Elements  of  Crane  Construction 
and  Descriptions  of  the  Various  Types  of  Cranes  in  Use.  By  Joseph 
Horner,  A.M.I.M.E.,  Author  of  "  Pattern-Making,"  and  other  Works. 
Crown  8vo,  with  215  Illustrations,  including  Folding  Plates,  cloth.  Net  7/6 
"We  commend  this  excellent  book  to  all  who  make  use  of  hoists  and  cranes.    Mr.  Horner 

has  had  a  long  and  varied  experience  in  the  work  of  cr^ne  building,  and  is  properly  qualified  to 

impart  useful  and  rehable  information  to  others."— 7~A^  Buildc7\ 

AERIAL  OR  WIRE-ROPE  TRAMWAYS. 

Their  Construction  and  Management.  By  A.  J.Wallis-Tayler,  A.M.Inst.C.E. 

With  Si  Illustrations.    Crown  8vo,  cloth  7/6 

"  An  excellent  volume,  and  a  very  good  exposition  of  the  various  systems  of  rope  transmission 
in  use  and  gives  as  well  not  a  little  valuable  information  about  their  working,  repair,  and  manage- 
ment.   We  can  safely  recommend  it  as  a  useful  general  treatise  on  the  %\x\i\Q<:.X.." —Engineer. 

MODERN  MILLING  MACHINES. 

Their  Design,  Consiruction,  and  Working.  A  Handbook  for  Practical  Men 
and  Engineering  Students.  By  Joseph  Horner,  A.M  I.Mech.E.,  Author  of 
"  Pattern  Making,"  &c.    With  269  Illustrations.    Medium  8vo,  cloth 

[lust  Published.    Net  12/6 
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CROSBY  LOCKWOOD       SON'S  CATALOGUE, 


MODERN  MACHINE  5H0P  TOOLS, 

A  Practical  Treatise  describing  in  every  detail  the  Construction,  Operation 
and  Manipulation  of  both  Hand  and  Machine  Tools  ;  being  a  work  of  Practical 
Instruction  in  all  Classes  of  Machine  Shop  Practice,  including  Chapters  on 
Filing,  Fitting  and  Scraping  Surfaces  ;  on  Drills,  Reamers,  Taps  and  Dies ; 
the  Lathe  and  its  Tools  ;  Planers,  Shapers  and  their  Tools  ;  Milling  Machines 
and  Cutters  ;  Gear  Cutters  and  Gear  Cutting ;  Drilling  Machines  and  Drill 
Work ;  Grinding  Machines  and  their  Work  Hardening  and  Tempering, 
Gearing,  Belting,  and  Transmission  Machinery;  Useful  Data  and  Tables. 
By  William  H.  Van  Dervoort,  M.E.  Fourth  Edition.  Illustrated  by  673 
Engravings.    Medium  8vo,  cloth  IVe^  21/0 

TOOLS  FOR  ENGINEERS  AND  WOODWORKERS. 

A  Practical  Treatise  including  Modern  Instruments  of  Measurement.  By 
Joseph  Horner,  A.M. Inst. M.E.,  Author  of  "Pattern  Making,"  &c. 
Demy  8vo,  with  456  Illustrations.  [Just  Published.    Q/Q  net. 

"  As  an  all-round  practical  work  on  tools  it  is  more  comprehensive  than  any  with  which  we 

are  acquainted,  and  we  have  no  doubt  it  will  meet  with  the  large  measure  of  success  to  which  its 

merits  fully  entitle      —Mechanical  World. 

Summary  of  Contents  :— Introduction.— General  Survey  of  Tools.— Tool 
Angles.— Sec.  I.  Chisel  Group.— Chisels  and  Applied  Forms  for  Woodworkers. 
—Planes.— Hand  Chisels  and  Applied  Forms  for  Metal  Working.— Chisel-like 
Tools  forMetalTurning,  planing,  &c.— shearing  Action  and  Shearing  Tools.— 
Sec.  II.  Examples  of  Scraping  Tools.— Sec.  Ill  Tools— Relating  to  Chisels  and 
Scrapes.— Saws.— Files.— milling  Cutters.— Boring  Tools  for  wood  and  Metal. 
—Taps  and  Dies.— Sec.  IV.  Percussive  and  Moulding  Tools.— punches,  Hammers 
AND  Caulking  Tools.— Moulding  and  Modelling  Tools.— Miscellaneous  Tools. 
—Sec.  v.  Hardening,  Tempering,  Grinding  and  Sharpening.— Sec.  VI.  Tools 
FOR  Measurement  and  Test.— Standards  of  Measurement.— Squares,  Surface 
Plates,  Levels,  Bevels,  Protractors,  &c.— Surface  Gauges  or  Scribing  Blocks. 
—Compasses  and  dividers.— Calipers,  Vernier  Calipers,  and  Related  Forms.— 
—Micrometer  Calipers.— Depth  Gauges  and  Rod  Gauges.— Snap  Cylindrical  and 
Limit  Gauges.— Screw  Thread,  Wire  and  Reference  Gauges.— Indicators,  etc. 

ENGINEERS'  TURNING  IN  PRINCIPLE  &  PRACTICE. 

A  Handbook  for  Working  Engineers,  Technical  Students,  and  Amateurs. 

By  Joseph  Horner,  A.M.I.Mech.E.,  Author   of  "Pattern  Making,"  &c. 

Large  Cr.  8vo,  cloth,  with  488  Illustrations.  \.]iist  Published.  Net  Q/Q 
Summary  of  Contents  :— Introduction.— Relations  of  Turnejiy  and  Machine 
Shop.— Sec.  I.  The  Lathe,  Its  work,  and  Tools.— Forms  and  Functions  of  Tools. 
Remarks  on  Turning  in  General.— Sec.  II.  Turning  Between  Centres.— Centring 
and  Driving.— Use  of  Steadies.  —Examples  of  Turning  Involving  Ljmng-out 
for  Centres.— Mandrel  work.— Sec.  Ill;  Work  Supported  at  One  End.— Face 
Plate  Turning.— Angle  Plate  Turning.— Independent  Jaw  Chucks.— Concentric, 
Universal,  Toggle,  and  Applied  Chucks.— Sec.  IV.  Internal  Work.— Drilling, 
Boring,  and  Allied  Operations.— Sec.  V.  Screw  cuttings  and  Turret  Work. 
—Sec.  VI  Miscellaneous.  —  Special  Work.  —  measurement,  Grinding.  —  Tool 
Holders- Speed  and    eeds.  Tool  Steels.— Steel  makers'  Instructions. 

THE  MECHANICAL  ENGINEER'S  REFERENCE  BOOK. 

For  Machine  and  Boiler  Construction.    In  Two  Parts.    Part  I.  General 
Engineering  Data.    Part  II.  Boiler  Construction.    With  51  Plates  and 
numerous  Illustrations.     By  Nelson  Foley,  M.I.N. A.     Second  Edition, 
Revised  throughout  and  much  Enlarged.    Folio,  half-bound  .    JVet   £3  3si 
PART  I.— Measures.— Circumferences  and  areas    &c.,— Squares,  cubes, 
Fourth  Powers.— Square  and  cube  Roots.— Surface  of  tubes.— Reciprocals.— 
Logarithms.  —  Mensuration. —Specific  Gravities  and   Weights.— work  and 
Power.  —  Heat.  —  Combustion.  —  Expansion    and    Contraction.  —  Expansion  of 
Gases.— Steam.— Static    Forces.— Gravitation  and  Attraction.— Motion  and 
Computation  of  Resulting  Forces.— Accumulated  work.— Centre  and  Radius 
OF  Gyration.— moment  of  Inertia.— Centre  of  Qscillation.— Electricity.— 
Strength  of  Materials.— Elasticity.— Test  Sheets  of  Metals.— Friction.— 
Transmission  of  Power.— Flov/  of  Liquids.— Flow  of  Gases.— Air  pumps,  Surface 
Condensers,  &c.— Speed  of  Steamships.— Propellers.— Cutting  Tools.— Flanges. 
—Copper  Sheets  and  Tubes  —Screws,  Nuts,  Bolt  Heads,  &c.— Various  Recipes 
AND  Miscellaneous  Matter.— With  DIAGRAMS  for  Valve-Gear,  Belting  and 
Ropes,  Discharge  and  Suction  Pipes.  Screw  Propellers,  and  Copper  Pipes. 

PART  II.— Treating  of  Power  of  Boilers.— Useful  Ratios.— Notes  on 
Construction,  —  Cylindrical  Boiler  Shells.  —  Circular  Furnaces.  —  Flat 
Plates.— Stays.  —  Girders.— Screws.  —  Hydraulic  Tests.  —  Riveting.  —  Boiler 
Setting,  Chimneys,  and  Mountings.— Fuels,  &c.— Examples  of  Boilers  and  Speeds 
OF  Steamships.— Nominal  and  Normal  Horse  power.— With  DIAGRAMS  for  all 
Boiler  Calculations  and  Drawings  of  many  Varieties  of  Boilers. 

"  Mr.  Fol<;y  is  well  fitted  to  compile  such  a  work.  The  diagrams  are  a  great  feature  of  the 
work.  It  may  be  stated  that  Mr.  Foley  has  produced  a  volume  which  will  undoubtedly  fulfil  the 
desire  of  the  author  and  become  indispensable  to  all  mechanical  engineers." — Marine  Engineer. 

"  We  have  carefully  examined  this  work,  and  pronounce  it  a  niost  excellent  reference  bork 
for  the  use  of  mariut;  engineers,"— yi77<r?ia^  0/ American  Society  0/ Naval  En^t7iecrs. 
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THE  WORKS'  MANAGER'S  HANDBOOK. 

Comprising  Modern  Rules,  Tables,  and  Data.    For  Engineers,  Millwrights, 
and  Boiler  Makers  ;  Tool  Makers,  Machinists,  and  Metal  Workers  ;  Iron  and 
Brass  Founders,  &c.    By  W.  S.  Hutton,  Civil  and  Mechanical  Engineer, 
Author  of  "The  Practical  Engineer's  Handbook."    Sixth  Edition,  carefully 
Revised,  and  Enlarged.    Medium  8vo,  strongly  bound     .       .       .    1 6/0 
jg^r*  The  A  uihor  having  compiled  Rules  and  Data  for  his  own  use  in  a  great 
variety  of  modem  engineering  work,  and  having  found  his  notes  extremely  useful, 
decided  to  publish  them — revised  to  date — believing  that  a  practical  work,  suited  to 
the  DAILY  REQUIREMENTS  OF  MODERN  ENGINEERS,  would  be  favourably  received. 

'*  The  author  treats  every  subject  from  the  point  of  view  of  one  who  has  collected  workshop 
notes  for  application  in  workshop  practice,  rather  than  from  the  theoretical  or  literary  aspect.  The 
volume  contains  a  g'reat  deal  of  that  kind  of  information  which  is  gained  only  by  practical  experience, 
and  is  seldom  written  in  books."— 7'/t^  Engineer. 

"The  volume  is  an  exceedingly  useful  one,  brimful  with  engineer's  notes,  memoranda,  and 
rules,  and  well  worthy  of  being  on  every  mechanical  engineer's  bookshelf."— Mechanical  fVor/d. 

STEAM  BOILER  CONSTRUCTION, 

A  Practical  Handbook  for  Engineers,  Boiler-Makers,  and  Steam  Users. 
Containing  a  large  Collection  of  Rules  and  Data  relating  to  Recent  Practice 
in  the  Design,  Construction,  and  Working  of  all  Kinds  of  Stationary,  Loco- 
motive, and  Marine  Steam-Boilers.  By  Walter  S.  Hutton,  Civil  and 
Mechanical  Engineer,  Author  of  "  The  Works'  Manager's  Handbook,"  "The 
Practical  Engineer's  Handbook,"  &c.  With  upwards  of  500  Illustrations. 
Fourth  Edition,  carefully  Revised,  and  Enlarged.  Medium  8vo,  over  680  pages, 

cloth,  strongly  bound  1  8/0 

This  Work  is  issued  in  continuation  of  the  Series  of  Handbooks  written 
by  the  Author,  viz. : — "The  Works'  Manager's  Handbook  "  and  "  The  Practical 
Engineer's  Handbook,"  which  are  so  highly  appreciated  by  engineers  for  the 
practical  nature  of  their  information ;  and  is  consequently  written  in  the  same  style 
as  those  works. 

"  One  of  the  best,  if  not  the  best,  books  on  boilers  that  has  ever  been  published.  The  Infor- 
mation is  of  the  right  kind,  in  a  simple  and  accessible  form.  So  far  as  generation  is  concerned,  this 
Is,  undoubtedly,  the  standard  book  on  steam  practice."— Electrical  Rewew. 

"  Every  detail,  both  in  boiler  design  and  manageraetit,  is  clearly  laid  before  the  reader.  The 
volume  shows  that  boiler  construction  has  been  reduced  to  the  condition  of  one  of  the  most  exact 
sciences;  and  such  a  book  is  of  the  utmost  value  to  the  /in  cLe  siicle  Engineer  and  Works  Manager." 
—Marine  Engineer. 

"  There  has  long  been  room  for  a  modern  handbook  on  steam  boilers  ;  there  is  not  that  room 
now,  because  Mr,  Hutton  has  filled  it.  It  is  a  thoroughly  practical  book  tor  those  who  are  occupied 
in  the  construction,  design,  selection,  or  use  of  boilers." — Engineer. 

PLATING  AND  BOILER  MAKING. 

A  Practical  Handbook  for  Workshop  Operations.  By  Joseph  G.  Horner, 
A.M.I.M.E.  380  pp.  with  338  Illustrations.  Crown  8vo,  cloth  .  .  7/6 
"  This  work  is  characterised  by  that  evidence  of  close  acquaintance  with  workshop  methods 
which  win  render  the  book  exceedingly  acceptable  1  o  the  practical  hand.  We  have  no  hesitation 
in  commending  the  work  as  a  serviceable  and  practical  handbook  on  a  subject  which  has  not 
hitherto  received  much  attention  from  those  qualified  to  deal  with  It  in  a  satisfactory  manner."— 
Mechanical  World. 

A  TREATISE  ON  5TEAM  BOILERS. 

Their  Strength,  Construction,  and  Economical  Working.    By  R.  Wilson,  C.E. 

Fifth  Edition.    i2rao,  cloth  g/0 

"The  best  treatise  that  has  ever  been  published  on  steam  \i(y^et%." —Engineer . 

BOILER  AND  FACTORY  CHIMNEYS. 

Their  Draught-Power  and  Stability.  With  a  chapter  on  Lightning  Conductors. 
By  Robert  Wilson,  A.I.C.E.,  Author  of  "  A  Treatise  on  Steam  Boilers,"  &c. 

Crown  8vo,  cloth  3/6 

"  A  valuable  contribution  to  the  hterature  of  scientific  building."— 77t^  Builder, 

BOILERMAKER'S  ASSISTANT. 

In  Drawing,  Templating,  and  Calculating  Boiler  Work,  &c.  By  J. 
Courtney,  Practical  Boilermaker.    Edited  by  D.  K.  Clark,  C.E.  Seventh 

Edition.    Crown  8vo,  cloth  2/0 

"  With  very  great  care  we  have  gone  through  the  '  Boilermaker'  Assistant   and  have  to  say 

that  it  has  our  own  unqualified  approval.     Scarce!}^  a  point   has  been  oix{\tte<\." —Foi-anan 

Ettgifieer. 
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BOILERMAKER'S  READY  RECKONER. 

With  Examples  of  Practical  Geometry  and  Templating  for  the  Use  of 
Platers,  Smiths,  and  Riveters.  By  John  Courtney.  Edited  by  D.  K.  Clark, 

M.Inst.C.E.     Crown  8vo,  cloth  4/0 

"A  most  useful  work.  No  workman  or  apprentice  should  be  without  it."— Iron  Trade 
Circular. 

BOILERMAKER'5  READY  RECKONER  &  ASSISTANT. 

With  Examples  of  Practical  Geometry  and  Templating,  for  the  Use  of  Platers, 
Smiths,  and  Riveters.  ^  By  John  Courtney,  Edited  by  D.  K.  Clark, 
M.Inst.C.E.    Fifth  Edition,  480  pp.,  with  140  Illustrations.     Fcap.  8vo,  half- 

bound  7/0 

This  Work  consists  of  the  two  previous  mentioned  volumes,  "  Boilermaker's 
Assistant,"  and  "Boilermaker's  Ready  Reckoner,"  bound  together  in 
One  Volume. 

"No  workman  or  apprentice  should  be  without  this  book." — Iron  Trade  Circular. 

STEAM  BOILERS. 

Their  Construction  and  Management.   By  R.  Armstrong,  C.E.  Illustrated. 

Crown  8vo,  cloth  "|  /6 

"  A  mass  of  information  suitable  for  beginners." — Desig7i  and  Work. 

THE  PRACTICAL  ENGINEER'S  HANDBOOK. 

Comprising  a  Treatise  on  Modern  Engines  and  Boilers,  Marine,  Locomotive, 
and  Stationary.    And  containing  a  large  collection  of  Rules  and  Practical 
Data  relating  to  Recent  Practice  in  Designing  and  Constructing  all  kinds  of 
Engines,  Boilers,  and  other  Engineering  work.    The  whole  constituting  a  com- 
prehensive Key  to  the  Board  of  Trade  and  other  Examinations  for  Certificates 
of  Competency  in  Modern  Mechanical  Engineering.    By  Walter  S.  Hutton, 
Civil  and  Mechanical  Engineer,  Author  of  **The  Works'  Manager's  Handbook 
for  Engineers,"  &c.     With  upwards  of  420  Illustrations.     Sixth  Edition, 
Revised  and  Enlarged.    Medium  8vo,  nearly  560  pp.,  strongly  bound.    1  8/0 
SigT'  This  Work  is  designed  as  a  companion  to  the  Author's  "Works' 
Manager's  Handbook."    It  possesses  many  new  and  original  features,  and  con- 
tains, like  its  predecessor,  a  quantity  of  matter  not  originally  intended  for  publication 
but  collected  by  the  Author  for  his  own  use  in  the  construction  of  a  great  variety  of 
Modern  Engineering  Work. 

The  information  is  given  in  a  condensed  and  concise  form,  and  is  illustrated  by 
upwards  of  420  Engravings ;  and  comprises  a  quantity  of  tabulated  matter  of  great 
value  to  all  engaged  in  designing,  constructing,  or  estimating  for  Engines,  Boilers, 
and  other  Engineering  Work. 

"  V/e  have  kept  it  at  hand  for  several  weeks,  referring  to  It  sis  occasion  arose,  and  we  have  not 
on  a  single  occasion  consulted  its  pages  without  finding  the  information  of  which  we  were  in  quest." 
— j4  thenceum. 

"  A  thoroughly  good  practica  handbook,  which  no  engineer  can  go  through  without  learning 
something  that  will  be  of  service  to  him.'' — Marine  Engineer. 

"  An  excellent  book  of  reference  for  engineers,  and  a  valuable  text-book  or  students  of 
engineering.  "—SciJi-j-wa^ . 

"This  valuable  manual  embodies  the  results  and  experience  of  the  leading  authorities  on 
mechanical  engineering."— ^?<z7rft>i^  ISiews. 

"  The  author  has  collected  together  a  surprising  quantity  of  rules  and  practical  data,  and  has 
shown  much  judgment  in  the  selections  he  has  made.  .  .  .  There  is  no  doubt  that  this  book  is 
one  of  the  most  useful  of  its  kind  published,  and  will  be  a  very  popular  compendium.  " — Eng-ineer. 

"  A  mass  of  information  set  down  in  simple  language,  and  in  such  a  form  that  it  can  be  easily 
referred  to  at  any  time.  The  matter  is  uniformly  good  and  well  chosen,  and  is  greatly  elucidated 
by  the  illustrations.  The  book  will  find  its  way  on  to  most  engineers'  shelves,  where  it  will  rank  as 
one  of  the  most  useful  books  of  reference.' —/^racrt'ra/  Engtneer. 

"  Full  of  useful  information,  and  should  be  found  on  the  office  shelf  of  all  practical  engineers." 
—  English  Meckan  ic. 

TEXT^BOOK  ON  THE  STEAM  ENGINE. 

With  a  Supplement  on  Gas  Engines  and  Part  II.  on  Heat  Engines.  By 
T.  M.  GooDEVE,  M.A.;  Barrister-at-Law,  Professor  of  Mechanics  at  the  Royal 
College  of  Science,  London  ;  Author  of  "  The  Principles  of  Mechanics,"  "  The 
Elements  of  Mechanism,"  &c.  Fourteenth  Edition.  Crown  8vo,  cloth  .  6/0 
"Professor  Goodeve  has  given  us  a  treatise  on  the  steam  engine,  which  will  bear  comparison 
with  anything  written  by  Huxley  or  Maxwell,  and  we  can  award  it  no  higher  praise." — Engineer. 

"  Mr.  Goodeve's  text-book  is  a  work  of  which  every  young  engineer  should  possess  himself." 
^Mining  Journal. 
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A  HANDBOOK  ON  THE  STEAM  ENGINE. 

With  especial  Reference  to  Small  and  Medium -sized  Engines.  For  the  Use  of 
Engine  Makers,  Mechanical  Draughtsmen,  Engineering  Students,  and  users 
of  Steam  Power.  By  Herman  Haeder,  C.E.  Translated  from  the  German 
with  additions  and  alterations,  by  H.  H.  P.  Powles,  A.M.I. C.E. .  M.I.M.E. 
Third   Edition,    Revised.      With  nearly   i,ioo  Illustrations.     Crown  8vo, 

cloth  JVe^  7/6 

A  perfect  encyclopaedia  of  the  steam  engine  and  its  details,  and  one  which  must  take  a  per- 
manent place  in  English  drawing-offices  and  workshops." — y^  Foreman  Paitem-maker. 

"  This  is  an  excellent  book,  and  should  be  in  the  hands  of  all  who  are  interested  in  the  con- 
struction and  design  of  medium-sized  stationary  engines.  .  .  .  A  careful  study  of  its  contents  and 
the  arrangement  of  the  sections  leads  to  the  conclusion  that  there  is  probably  no  other  book  like  It 
in  this  country.  The  volume  aims  at  showing  the  results  of  practical  experience,  and  it  certainly 
may  claim  a  com.plete  achievement  of  this  idea." — Nattire. 

"There  can  be  no  question  as  to  its  value.  We  cordially  commend  it  to  all  concerned  in  the 
design  and  construction  of  the  steam  —Mechayiical  IVorld. 

THE  PORTABLE  ENGINE. 

A  Practical  Manual  on  its  Construction  and  Management.  For  the  use 
of  Owners  and  Users  of  Steam  Engines  generally.     By  William  Dyson 

Wansbrough.    Crown  8vo,  cloth  3/6 

"  This  is  a  work  of  value  to  those  who  use  steam  machinery.  .  .  .  Should  be  read  by  every 
one  who  has  a  steam  engine,  on  a  farm  or  elsewhere." — Mark  Lane  Express. 

THE  STEAM  ENGINE, 

A  Treatise  on  the  Mathematical  Theory  of,  with  Rules  and  Examples  for 
Practical  Men.    By.  T.  Baker,  C.E.    Crown  8vo,  cloth     .       .  .1/6 
"  Teems  with  scientific  information  with  reference  to  the  steam-engine."— Z?^-y4'«  a.nd  JJ^ork. 

THE  STEAM  ENGINE. 

For  the  use  of  Beginners.    By  Dr.  Lardner.    Crown  8vo,  cloth     .    1  /6 

LOCOMOTIVE  ENGINE  DRIVING. 

A  Practical  Manual  for  Engineers  in  Charge  of  Locomotive  Engines.  By 
Michael  Reynolds,  M.S.E.    Twelfth  Edition.    Crown  8vo,  cloth,  3 '6  ; 

cloth  boards  4/6 

"  We  can  confidently  recommend  the  book,  not  only  to  the  practical  driver,  but  to  everyone 
who  takes  an  interest  in  the  performance  of  locomotive  eng-ines."— 77z^  En^ijieer, 

THE  LOCOMOTIVE  ENGINE. 

The  Autobiography  of  an  Old  Locomotive  Engine.  By  Robert  Weather. 
BURN,  M.LM.E.  With  Illustrations  and  Portraits  of  George  and  Robert 
Stephenson.    Crown  8vo,  cloth  Net  2/6 

THE  LOCOMOTIVE  ENGINE  AND  ITS  DEVELOPMENT. 

A  Popular  Treatise  on  the  Gradual  improvements  made  in  Railway  Engines 
between  1803  and  1903.    By  Clement  E.  Stretton,  C.E.    Sixth  Edition, 

Revised  and  Enlarged.    Crown  8vo,  cloth  Net  4/6 

"Students  of  railway  history  and  all  who  are  interested  in  the  evolution  of  the  modern 
lo:omotive  will  find  much  to  attract  and  entertain  in  this  volume."— 77r«  Times. 

THE  MODEL  LOCOMOTIVE  ENGINEER, 

Fireman,  and  Engine-Boy.  Comprising  a  Historical  Notice  of  the  Pioneer 
Locomotive  Engines  and  their  Inventors.  By  Michael  Reynolds.  Second 
Edition,  with  Revised  Appendix.  Crown  Svo,  cloth,  3/6  ;  cloth  boards.  4/6 
"  We  should  be  glad  to  see  this  book  in  the  possession  of  eve»yone  in  the  kingdom  who  has 
ever  laid,  or  is  to  lay,  hands  on  a  locomotive  engine." — Iron, 

LOCOMOTIVE  ENGINES. 

A  Rudimentary  Treatise  on.  By  G.  D.  Dempsey,  C.E.  With  large 
Additions  treating  of  the  Modern  Locomotive,  by  D.  K.  Clark,  M. List. C.E. 

With  Illustrations.    Crown  8vo,  cloth  3/0 

*'  A  model  of  what  an  elementary  technical  book  should  h&:'—Acadauy.  . 

CONTINUOUS  RAILWAY  BRAKES. 

A  Practical  Treatise  on  the  several  Systems  in  Use  in  the  United  Kingdom  : 
their  Construction  and  Performance.  By  M.  Reynolds.  Svo,  cloth  9/0 
"  A  popular  explanation  of  the  different  brakes.    It  will  be  of  great  assistance  in  forming 

public  opinion,  and  will  be  studied  with  benefit  by  those  who  take  an  interest  in  the  brake."— ^wf-Zw/t 

Mechanic. 
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ENGINE-DRIVING  LIFE. 

Stirring  Adventures  and  Incidents  in  the  Lives  of  Locomotive  Engine- 
Drivers.    By  Michael  Reynolds.    Third  Edition.    Crown  8vo,  cloth  .  1/6 
"  From  first  to  last  perfectly  fascinating.    Wilkie  Collins's  most  thrilling  conceptions  are 
thrown  into  the  shade  by  true  incidents,  endless  in  their  variety,  related  in  every  page."— A'ipr/A 

British  Mail. 

STATIONARY  ENGINE  DRIVING. 

A  Practical  Manual  for  Engineers  in  Charge  of  Stationary  Engines.  By 
Michael  Reynolds,  M.S.E.    Seventh  Edition.    Crown  8vo,  cloth,  3/6 ; 

cloth  boards  4/6 

"  Tlie  author  is  thoroughly  acquainted  with  liis  subjects,  and  has  produced  a  manual  which  is 
an  exceedingly  useful  one  for  the  class  for  whom  it  is  specially  intended."— /;■;^^<.'■2■;/^'^r^■;/^.^ 

THE   CARE  AND   MANAGEMENT  OF  STATIONARY 

ENGINES. 

A  Practical  Handbook  for  Men-in-charge.  By  C.  Hurst.  Crown  8vo.  Nei'\/Q 

THE  ENGINEMAN'5  POCKET  COMPANION, 

And  Practical  Educator  for  Enginemen,  Boiler  Attendants,  and  Mechanics. 

By  Michael  Reynolds.    With  45  Illustrations  and  numerous  Diagrams. 

Fifth  Edition.  Royal  i8mo,  strongly  bound  for  pocket  wear  .  .  3/6 
•*  A  most  meritorious  work,  giving-  in  a  succinct  and  practical  form  all  the  information  an 
engine-minder  desirous  of  mastering  the  scientific  principles  of  his  daily  calling  would  requiie."— 
The  Miller. 

THE  SAFE  USE  OF  STEAM. 

Containing  Rules  for  Unprofessional  Steam  Users.  By  an  Engineer.  Eighth 
Edition.    Sewed  '6d. 

"  If  steam-users  would  but  learn  this  little  book  by  heart,  boiler  explosions  would  become 
sensations  by  their  rarity." — English  Mechanic. 

STEAM  AND  MACHINERY  MANAGEMENT. 

A  Guide  to  the  Arrangement  and  Economical  Management  of  Machinery, 
with  Hints  on  Construction  and  Selection.  By  M.  Powis  Bale,  M.Inst.M.E. 
Crown  8vo,  cloth      .  2/6 

"Gives  the  results  of  wide  experience."— Z-Ziy/^ifV  Newspaper. 

GAS=ENGINES  AND  PRODUCER=GAS  PLANTS. 

A  Treatise  setting  forth  the  Principles  of  Gas  Engines  and  Producer  Design, 
the  Selection  and  Installation  of  an  Engine,  Conditions  of  Perfect  Operation, 
Producer-Gas  Engines  and  their  Possibilities,  the  Care  of  Gas  Engines  and 
Producer-Gas  Plants,  with  a  Chapter  on  Volatile  Hydrocarbon  and  Oil 
Engines.  By  R.  E,  Mathot,  M.E.  Translated  from  the  French,  With  a 
Preface  by  Dugald  Clerk,  M.Inst.C.E.,  F.C.S.  Medium  8vo,  cloth, 
310  pages,  with  about  150  Illustrations.  \]ust  Published.    Net  1  2/0 

"  Any  work  on  these  subjects  which  bears  the  hall-mark  of  Mr.  Dugald  Clerk's  approval  is 
sure  to  receive  careful  attention,  but  there  can  be  little  doubt  about  the  welcome  that  will  be 
accorded  to  Mr.  Mathot's  book  for  its  own  sake.  Mr.  Clerk  remarks  :  '  I  know  of  no  work  Avhich 
has  gone  so  fully  into  the  details  of  gas  engine  installation  and  up-keep.'  The  author  deals  not 
only  witli  the  construction  of  the  gfas-eng-ine,  but  also  with  all  the  details  of  its  installation  and  the 
conditions  essential  to  satisfactory  working." — Joii.r7ial  of  Gas  LigJiting. 

GAS  AND  OIL  ENGINE  MANAGEMENT. 

A  Practical  Guide  for  User.s  and  Attendants,  being  Notes  on  Selection,  Con- 
struction, and  Management.  By  M.  Powis  Bale,  M.Inst.C.E.,  M.I.Mech.E. 
Author  of  "  Woodworking  Machinery,"  &c.    Crown  8vo,  cloth     .    Net  Si Q 

THE  GAS=ENGINE  HANDBOOK. 

A  Manual  of  Useful  Information  for  the  Designer  and  the  Engineer.  By  E.  W. 
Roberts,  M.E.  With  Forty  Full-page  Engravings.  Small  Fcap.  8vo,  leather. 

Net  8/6 

ON  GAS  ENGINES. 

With  Appendix  describing  a  Recent  Engine  with  Tube  Igniter.    By  T.  M. 

GooDEVE,  M.A.    Crown  8vo,  cloth  2/6 

"  Like  all  Mr.  Goodeve's  writings,  the  present  is  no  exception  In  point  of  general  excellence. 
It  is  a  valuable  little  volume."— -hanical  World. 
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THE  ENGINEER'S  YEAR  BOOK  FOR  1906. 

Comprising  Formulae,  Rules,  Tables,  Data  and  Memoranda  in  Civil,  Mechanical, 
Electrical,  Marine  and  Mine  Engineering.  By  H.  R.  Kempe,  M.Inst.C.E., 
Principal  Staff  Engineer,  Engineer-in-Chief 's  Office,  General  Post  Office, 
London,  Author  of  "A  Handbook  of  Electrical  Testing,"  "The  Electrical 
Engineer's  Pocket-Book,"  &c.  With  i,ooo  Illustrations,  specially  Engraved 
for  the  work.    Crown  8vo,  950  pp.,  leather.  [Just  Published.  8/0 

Kempe's  Year-Book  really  requires  no  commendation.  Its  sphere  of  usefulness  is  widely 
known,  and  it  is  used  by  engineers  the  world  over." — T/te  Engineer. 

"The  volume  is  distinctly  in  advance  of  most  similar  publications  in  this  country."— 
Engineering. 

"  This  valuable  and  well-desigpned  book  of  reference  meets  the  demands  of  all  descriptions  o 
engineers." —Saiurday  Revieiu. 

Teems  with  up-to-date  Information  In  every  branch  of  engineering  and  construction."— 
Buildxng  News. 

"  The  needs  of  the  engineering  profession  could  hardly  be  supplied  in  a  more  admirable, 
complete  and  convenient  form.  To  say  that  it  more  than  sustains  all  comparisons  is  praise  of  the 
highest  sort,  and  that  may  justly  be  said  of  it." — Mining  journal. 


THE  MECHANICAL  ENGINEER'S  POCKET-BOOK. 

Comprising  Tables,  Formulae,  Rules,  and  Data  :  A  Handy  Book  of  Refererce 
for  Daily  Use  in  Engineering  Practice.  By  D.  Kinnear  Clark,  M.  Inst.C.E., 
Fifth  Edition,  thoroughly  Revised  and  Enlarged.  By  H.  H.  P.  Povvles, 
A. M.Inst.C.E.,  M.I.M.E.    Small  8vo,  700  pp.,  Leather     .       .    Net  6/0 

Summary  of  Contents  :— Mathematical  Tables. —Measurement  of  surfaces 
AND  solids.— English  Weights  and  Measures.— French  metric  Weights  and 
Measures.— Foreign  weights  and  Measures.— Moneys.— Specific  gravity. 
Weight,  and  Volume.— Manufactured  Metals.— Steel  Pipes.— Bolts  and  Nuts.— 
Sundry  Articles  in  Wrought  and  Cast  Iron,  copper,  Brass,  Lead,  Tin,  Zinc- 
Strength  OF  Materials.  —  Strength  of  Timber.— Strength  of  Cast  iron.— 
Strength  of  Wrought  Iron.—Strength  of  Steel.— Tensile  Strength  of  Copper, 
Lead,  &c.— Resistance  of  Stones  and  other  Building  Materials.— Riveted  Joints 
in  Boiler  plates.— Boiler  Shells.— Wire  Ropes  and  Hemp  Ropes.— Chains  and 
Chain  Cables.— Framing.— Hardness  of  Metals,  Alloys,  and  Stones.— Labour  of 
Animals.— Mechanical  Principles.— Gravity  and  Fall  of  Bodies.— accelerating 
AND  Retarding  Forces.— Mill  Gearing,  Shafting,  &c.~Transmission  of  Motive 
Power.— HEAT.— Combustion  :  Fuels.— warming.  Ventilation,  Cooking  Stoves.— 
Steam.— Steam  Engines  and  Boilers.— Railways.— tramways.— Steam  Ships.— 
Pumping  Steam  engines  and  Pumps.— Coal  Gas  Gas  Engines,  &c.— Air  in  Motion 
—Compressed  air.— Hot  Air  Engines.— Water  Power.— Speed  of  Cutting  Tools. 
— Colours.—Electrical  Engineering. 

"  Mr.  Clark  manifests  what  is  an  innate  perception  of  what  Is  likely  to  be  useful  In  a  pocke  t 
took,  and  he  is  really  unrivalled  in  the  art  of  condensation.  It  is  very  difficult  to  hit  upon  any 
mechanical  engineering  subject  concerning  which  this  work  supplies  no  information,  and  the 
excellent  index  at  the  end  adds  to  its  utility.  In  one  word,  it  is  an  exceedingly  handy  and  efficient 
tool,  possessed  of  which  the  engineer  wiU  be  saved  many  a  wearisome  calculation,  or  yet  more 
wearisome  hunt  through  various  text-books  jmd  treatises,  and,  as  such,  we  can  heartily  recommend 
it  to  our  readers."— ZVm  Engineer, 

"It  would  be  found  difficult  to  compress  more  matter  within  a  similar  compass,  or  produce  a 
baok  of  700  pages  which  should  be  more  compact  or  convenient  for  pocket  reference.  .  .  .  Will 
be  appreciated  by  mechanical  engineers  of  all  classes."— /'mf/ttra/  Eui^ineer. 

PRACTICAL  MECHANICS'  WORKSHOP  COMPANION. 

Comprising  a  great  variety  of  the  most  useful  Rules  and  Formulae  in  Mechanical 
Science,  with  numerous  Tables  of  Practical  Data  and  Calculated  Results  for 
Facilitating  Mechanical  Operations.  By  William  Templeton,  Author  of 
"  The  Engineer's  Practical  Assistant,"  &c.,  &c.  Eighteenth  Edition,  Revised, 
Modernised,  and  considerably  Enlarged  byW.  S.  Hutton,  C.E.,  Author  of 
"The  Works'  Manager's  Handbook,"  &c.  Fcap.  8vo,  nearly  500  pp.,  with 
8  Plates  and  upwards  of  250  Diagrams,  leather  6/0 

"  In  its  modernised  form  Hutton's  '  Templeton  '  should  have  a  wide  sale,  for  it  contains  much 
valuable  information  which  the  mechanic  will  often  find  of  use,  and  not  a  few  tables  and  notes  which 
he  might  look  for  in  vain  in  other  works.  This  modernised  edition  will  be  appreciated  by  all  who 
have  learned  to  value  the  original  editions  of  'Templeton.'"— ^w^/z^A  Mechanic. 

"  It  has  met  with  great  success  in  the  engineering  workshop,  and  there  are  a  great  many  men 
who,  in  a  great  measure,  owe  their  rise  in  life  to  this  httle  book." — Building  News. 

"  This  familiar  text-book  is  of  essential  service  to  the  every-day  requirements  of  engineers, 
millwrights,  and  the  various  trades  connected  with  engineering  and  building.  The  new  modernised 
edition  is  worth  its  weight  in  gold."— Building  A ews.    (Second  Notice.) 

"  This  well-known  and  largelj'^-used  book  contains  information,  brought  up  to  date,  of  the 
sort  so  use:ul  to  the  foreman  and  draughtsman.  So  much  fresh  infonnation  has  been  introduced  as 
to  constitute  it  practically  p.  new  book.  '—  He^  /lamcal  H'orid. 
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ENGINEER'S  AND  MILLWRIQHT'5  A55I5TANT. 

A  Collection  of  Useful  Tables,  Rules,  and  Data.    By  William  Templeton. 
Eighth  Edition,  with  Additions.    i8mo,  cloth       .....  2/6 
"Occupies  a  loreniost  place  among  books  of  this  kind.     A  more  suitable  present  to  an 
apprentice  to  any  ot  the  mechanical  trades  could  not  possibly  be  made."—Butidt7tg  News. 

•'A  deservedly  popular  work.  It  should  be  in  the  'drawer  of  every  mechanic." — English 
Mechanic 

TABLES  AND  MEMORANDA  FOR  ENGINEERS, 

MECHANICS,  ARCHITECTS,  BUILDERS,  &c. 

Selected  and  Arranged  by  Francis  Smith.  Seventh  Edition,  Revised,  including 
Electrical  Tables,  Formul.«,  and  Memoranda.    Waistcoat-pocket  size, 

limp  leather  "1/6 

It  would,  perhaps,  be  as  difficult  to  make  a  small  pocket-book  selection  of  notes  and  formulae 
to  suit  all  engineers  as  it  would  be  to  make  a  universal  medicine ;  but  Mr.  Smith's  waistcoat- 
pocket  collection  may  be  looked  upon  as  a  successful  attempt."— iBw^mecr. 

"  The  best  example  we  have  ever  seen  of  270  pages  of  useful  matter  packed  into  the  dimen- 
sions of  a  card-case."— iSz/.iV^^i«^  Neivs.  "  A  veritable  pocket  treasury  of  knowledge." — Iron. 

THE  MECHANICAL  ENGINEER'S  COMPANION. 

Of  Areas,  Circumferences,  Decimal  Equivalents,  in  inches  and  feet,  millimetres, 
squares,  cubes,  roots,  &c.  ;  Strength  of  Bolts,  Weight  of  Iron,  &c.  ;  Weights, 
Measures,  and  other  Data.    Also  Practical  Rules  for  Engine  Proportions.  By 

R.  Edwards,  M.Inst.C.E.    Fcap.  8vo,  cloth.  3/8 

"  A  very  useful  little  volume.  It  contains  many  tables,  classified  data  and  memoranda 
generallv  'K^pfu)  ri  *^n^rM^(^.r<." —E^tpttt^^-y. 

"  What  it  professes  to  be,  'a  hindy  office  companion,'  giving  in  a  succinct  form  a  variety  of 
information  likely  to  be  required  by  mechanical  engineers  in  their  everyday  office  work."— IVature. 

MECHANICAL   ENGINEERING  TERMS 

(Lockwood's  Dictionary  of).  Embracing  those  current  in  the  Drawing  Office, 
Pattern  Shop,  Foundry,  Fitting,  Turning,  Smiths',  and  Boiler  Shops,  &c.  Com- 
prising upwards  of  6,000  Definitions.  Edited  by  J.  G.  Horner,  A.M.I.M.E. 
Third  Edition,  Revised,  with  Additions  Crown  8vo,  cloth  .  Net  7/6 
"Just  the  sort  of  handy  dictionary  required  by  the  various  trades  engaged  in  mechanical  en- 

gflneering.    The  practical  engineering  pupil  will  find  the  book  of  great  value  in  his  studies,  and  every 

foreman  engmeer  and  mechanic  should  have  a  copy." — Building  News. 

POCKET  GLOSSARY  OF  TECHNICAL  TERMS. 

English-French,  French-English ;  with  Tables  suitable  for  the  Architectural, 
Engineering,  Manufacturing,  and  Nautical  Professions.  By  John  James 
Fletcher.  Fourth  Edition,  200  pp.  Waistcoat-pocket  size,  limp  leather  1/6 
It  is  a  very  great  aavantage  for  readers  and  correspondents  in  France  and  England  to  have 
so  large  a  number  of  the  words  relating  to  engineering  and  manufactures  collected  in  a  liliputian 
volume.    The  little  book  will  be  useful  both  to  students  and  Uayei\&rs."— Architect, 

"  The  glossary  of  terras  is  very  complete,  and  many  of  the  Tables  are  new  and  well  arranged. 
We  cordlaliv  commend  the  hnok  " — A^echanicaL  JVorld. 

IRON  AND  STEEL. 

A  Work  for  the  Forge  Foundry,  Factory,  and  Office.  Containing  ready, 
useful,  and  trustworthy  Information  for  Ironmasters  and  their  Stock-takers ; 
Managers  of  Bar,  Rail,  Plate,  and  Sheet  Rolling  Mills ;  Iron  and  Metal 
Founders ;  Iron  Ship  and  Bridge  Builders ;  Mechanical,  Mining,  and  Con- 
sulting Engineers ;  Architects,  Contractors,  Builders,  &c.  By  Charles  Hoare, 
Author  of  "  The  Slide  Rule,"  &c.     Ninth  Edition.     72mo.  leather        .  6/0 

WORKMAN^S  MANUAL  OF  ENGINEERING  DRAWING. 

By  John  Maxton,  Instructor  in  Engineering  Drav^ing,  Royal  Naval 
College,  Greenwich.  Eighth  Edition.  300  Plates  and  Diagrams.  Crown  8vo, 
cloth  3/6 

"  A  cop3'  of  it  sliould  be  kept  for  reference  in  every  drawing  office." — Engineei'in^. 

PATTERN  MAKING. 

Eint)racing  the  Mam  Types  of  Engineering  Construction,  and  including 
Gearing,  Engine  Work,  Sheaves  and  Pulleys,  Pipes  and  Columns,  Screws, 
Machine  Parts,  Pumps  and  Cocks,  the  Moulding  of  Patterns  in  Loam  and 
Greensand,  Weight  of  Castings,  By  J.  G.  Horner,  A.M.I.M.E.  Third 

Edition  Enlarged.    With  486  Illustrations.    Crown  8vo,  cloth.    .    Net  "7 IS 
'*  A  well-written  technical  guide,  evidently  written  by  a  man  who  understands  and  has  prac- 
tised what  he  has  written  about.  .  .  .  We  cordially  recommend  it  to  engineering  students,  young 
journeymen,  and  others  desirous  of  being  initiated  into  the  mysteries  of  pattern-making." — Builder. 

"An  excellent  vade  mecum  for  the  apprentice  who  desires  to  become  master  of  his  trade." 
—English  Mechanic, 
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SMITHY  AND  FORGE. 

Including  the  Farrier's  Art  and  Coach  Smithing.     By  W.  J.  E.  Crane. 

Crown  8vo,  cloth  2/6 

"  The  first  modern  Eng'Iish  book  on  the  subject.  Great  pains  have  been  bestowed  by  the 
author  upon  the  book  ;  slioeing--sniiths  will  find  it  both  useful  and  interesting'." — Builder. 

TOOTHED  GEARING. 

A  Practical  Handbook  for  Offices  and  Workshops.  By  T.  Horner,' A.M.I. M.E. 
Second  Edition,  with  a  new  Chapter  on  Recent  Practice.  With  184  Illustra- 
tions.   Crown  8vo,  cloth  6/0 

"  We  gfive  the  book  our  unqualified  praise  for  its  thorougfhness  of  treatment,  and  recommend 
it  to  all  interested  as  the  most  practical  book  on  the  subject  yet  ■^lilt&a."  ~-  Mechanical  World. 

MODERN  WORKSHOP  PRACTICE, 

As  applied  to  Marine,  Land,  and  Locomotive  Engines,  Floating  Docks, 
Dredging  Machines,  Bridges,  Shipbuilding,  &c.    By  J.  G.  Winton.  Fourth 

Edition,  Illustrated.    Crown  8vo,  cloth  3/6 

"Whether  for  tlie  apprentice  determined  to  master  his  profession,  or  for  the  artisan  bent 

upon  raising-  liimself  to  a  higher  position,  this  clearly-written  and  practical  treatise  will  be  a  great 

help." — ScotS7?ian. 

DETAILS  OF  MACHINERY. 

Comprising  Instructions  for  the  Execution  of  various  Works  in  Iron  in  the 
Fitting  Shop,  Foundry,  and  Boiler  Yard,     By  Francis   Campin,  C.E. 

Crown  8vo,  cloth  3/0 

"A  sound  and  practical  handbook  for  all  engag^ed  in  the  engineering  trades." — Bicildiiig 
World. 

ENGINEERING  ESTIMATES,  COSTS,  AND  ACCOUNTS. 

A  Guide  to  Commercial  Engineering.  With  numerous  examples  of  Estimates 
and  Costs  of  Millv/right  Work,  Miscellaneous  Productions,  Steam  Engines  and 
Steam  Boilers ;  and  a  Section  on  the  Preparation  of  Costs  Accounts.  By 
A  General  Manager.  Second  Edition.  8vo,  cloth  1  2/0 

"  This  is  an  excellent  and  very  useful  book,  covering  subject-matter  in  constant  requisition  in 
every  factory  and  workshop.  .  .  .  The  book  is  invaluable,  not  only  to  the  young  engineer,  but 
also  to  the  estimate  department  of  everv  works- " — Builder.  " 

"  We  accord  the  work  uncjuciiified  praise.  The  information  is  given  in  a  plain,  straightforward 
manner,  and  bears  throughout  evidence  of  tne  intimate  practical  acquaintance  of  the  author  v^th 
every  phase  of  commercial  engineering." — Mechanical  World. 

MECHANICAL  ENGINEERING. 

Comprising  Metallurgy,  Moulding,  Casting,  Forging,  Tools,  Workshop 
Machinery,  Mechanical  Manipulation,  Manufacture  of  the  Steam  Engine, 
&c.    By  Francis  Campin,  C.E.    Third  Edition.    Crown  8vo,  cloth  2/6 
"A  sound  and  serviceable  text-book,  quite  up  to  dL?iX&." —BiiildiJig  Ne^vs. 

LATHE=WORK. 

A  Practical  Treatise  on  the  Tools,  Appliances,  and  Processes  employed  in 
the  Art  of  Turning.    By  Paul  N.  Hasluck.     Eighth  Edition.  Crown  8vo, 

cloth  5/0 

"  Written  by  a  man  who  knows  not  only  how  work  ought  to  be  done,  but  who  also  knows  how 

to  do  it,  and  how  to  convey  his  knowledge  to  others.    To  all  turners  this  book  would  be  valuable.  "— 

Ettg-ineering. 

"  We  can  safely  recommend  the  work  to  young  engineers.  To  the  amateur  it  will  simply  be 
invaluable.    To  the  student  it  will  convey  a  great  deal  of  useful  iniotvaaXXoti..''— -Engineer. 

SCREW-THREADS, 

And  Methods  of  Producing  Them.    With  numerous  Tables  and  complete 
Directions  for  using  Screw-Cutting  Lathes.    By  Paul  N.  Hasluck,  Author 
of  "  Lathe- Work,"  &c.    Sixth  Edition.    Waistcoat-pocket  size      .  .1/6 
"  Full  of  useful  information,  hints  and  practical  criticism.    Taps,  dies,  and  screwing  tools 
generally  are  illustrated  and  their  action  described."-— Mechanical  World. 

"  It  is  a  complete  compendium  of  all  the  details  of  the  screw-cutting  lathe  ;  in  fact,  a  multum 
in  parvo  on  all  the  subjects  it  treats  \y(>on." —Carpenter  and  Builder. 

CONDENSED  MECHANICS. 

A  Selection  of  Formulae,  Rules,  Tables,  and  Data  for  the  Use  of  Engineering 
Students,  &c.    By  W.  G.  C.  Hughes,  A.M.LC.E.   Crown  8vo,  cloth  .  2/6 
"  The  book  is  well  fitted  for  those  who  are  preparing  for  examination  and  wish  to  refresh 
tlieir  knowledge  by  going  through  their  formula;  agam."- 3/arz>it?  Ejigineer. 
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MECHANICS  OF  AIR  MACHINERY. 

By  Dr.  J.  Weisbach  and  Prof.  G.  Hierrmann.  Authorized  Translation 
with  an  Appendix  on  American  Practice  by  A.  Trowbridge,  Ph.B.,  Adjunct 
Professor  of  Mechanical  Engineering,  Columbia  University.  Royal  8vo,  cloth. 

[/us^  Published.    Net  1  8/0 

PRACTICAL  MECHANISM, 

And  M<Qchine  Tools.  By  T.  Baker,  C.E.  With  Remarks  on  Tools  and 
Machinery  by  J.  Nasmyth,  C.E.    Crown  8vo,  cloth     ....  2/6 

MECHANICS. 

Being  a  concise  Exposition  of  the  General  Principles  of  Mechanical  Science 
and  their  Applications.   By  C.  Tomlinson,  F.R.S.   Crown  8vo,  cloth  1/6 

FUELS:  SOLID,  LIQUID,  AND  GASEOUS. 

Their  Analysis  and  Valuation.  For  the  use  of  Chemists  and  Engineers.  By 
H.  J.  Phillips,  F.C.S.,  formerly  Analytical  and  Consulting  Chemist  to  the 
Great  Eastern  Railway.    Fourth  Edition.    Crown  8vo,  cloth     .       .  2/0 

"  Ought  to  have  its  place  in  the  laboratory  of  every  metallurgical  establishment,  and  wher- 
ever fuel  is  used  on  a  large  iic?i\&."— Chemical  A^eios. 

FUEL,  ITS  COMBUSTION  AND  ECONOMY. 

Consisting  of  an  Abridgment  of  "  A  Treatise  on  the  Combustion  of  Coal 
and  the  Prevention  of  Smoke."  By  C.  W.  V»^illiams,  A. Inst. C.E.  With 
extensive  Additions  by  D.  Kinnear  Clark,  M.Inst. C.E.      Fourth  Edition. 

Crown  8vo,  cloth  3/6 

"  Students  should  buy  the  book  and  read  it,  as  one  of  the  most  complete  and  satisfactory 
treatises  on  the  combustion  and  economy  of  fuel  to  be  had." — E7tgi7ieer, 

STEAM  AND  THE  STEAM  ENGINE, 

Stationary  and  Portable.  Being  an  Extension  of  the  Treatise  on  the 
Steam  Engine  of  Mr.  J.  Sewell.    By  D.  K.  Clark,  C.E.    Fourth  Edition. 

Crown  8vo,  cloth  3/6 

"  Every  essential  part  of  the  subject  is  treated  of  competentl}^  and  in  a  popular  style." — Iron. . 

PUMPS  AND  PUMPING. 

A  Handbook  for  Pump  Users.  Being  Notes  on  .Selection,  Construction,  and 
Management.     By  M.  Powis  Bale,  M.Inst. C.E. ,  M.I.Mech.E.  Fourth 

Edition,    Crown  8vo,  cloth  3/6 

"The  matter  is  set  forth  as  concisely  as  possible.  In  fact,  condensation  rather  than  diffuse- 
ness  has  been  the  author's  aim  throughout ;  yet  he  does  not  seem  to  have  omitted  anything  likely  to 
be  of  use." — your?ial  of  Gas  Lighting. 

"  ihoroughly  practical  and  clearly  writtexi. "—Glasg-ow  Herald. 

REFRIGERATION,  COLD  STORAGE,  ^  ICE-MAKING: 

A  Practical  Treatise  on  the  Art  and  Science  of  Refrigeration.     By  A.  J. 
Wallis-Tayler,  A.M.Inst.C.E.,  Author  of  "  Refrigerating  and  Ice-Making 
Machinery."  6oo  pp.,  with  360  Illustrations.  Medium  8vo,  cloth.  Net  1  5/0 
"The  author  has  to  be  congratulated  on  the  completion  and  production  of  such  an  impor- 
tant work  and  it  cannot  fail  to  have  a  large  body  of  readers,  for  it  leaves  out  nothing  that  would  in 
any  way  be  of  value  to  those  interested  in  the  snh'^^Cl." —Steamship. 

"  No  one  whose  duty  it  is  to  handle  the  m.ammoth  preserving  installations  of  these  latter  days 
can  afford  to  be  without  this  valuable  book." — Glasgow  Herald. 

THE  POCKET  BOOK  OF  REFRIGERATION  AND  ICE- 

MAKING. 

By  A.  J.  Wallis-Tayler,  A.M.Inst.C.E.  Author  of  "  Refrigerating  and  Ice- 
making  Machinery,"  &c.  Third  Edition,  Enlarged.  Crown  8vo,  cloth  Net  3/6 

REFRIGERATING  &  ICE-MAKING  MACHINERY. 

A  Descriptive  Treatise  for  the  Use  of  Persons  Employing  Refrigerating 
and  Ice-Making  Installations,  and  others.  By  A.  J.  Wallis-Tayler, 
A.M.Inst.C.E.  Third  Edition,  Enlarged.  Crown  8vo,  cloth  .  .  7/6 
"Practical,  explicit,  and  profusely  illustrated." — Glasgow  Herald. 

"  We  recommend  the  book,  which  gives  the  cost  of  various  systems  and  illustrations  showing 
details  of  parts  of  machinery  and  general  arrangements  of  complete  installations."— .ffmVflfer. 

"  May  be  recommended  as  a  useful  description  of  the  machinery,  the  processes,  and  of  the 
facts,  figures,  and  tabulated  physics  of  refrigerating." — Engineer. 
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BLAST  FURNACE  CALCULATIONS  AND  TABLES  FOR 

FURNACE  MANAGERS  AND  ENGINEERS. 

Containing  Rules  and  Formulas  for  Finding  the  Dimensions  and  Output 
Capacity  of  any  Furnace,  as  well  as  the  regular  Outfit  of  Stoves,  Heating 
Surface,  Volume  of  Air,  Tuyere  Area,  &c.,  per  ton  of  Iron  per  day  of  24 
hours.    By  John  L.  Stevenson.    F'cap.  8vo. 

[Nearly  1  eady.    Price  about  QjQ  Net. 

MOTOR  VEHICLES  FOR  BUSINESS  PURPOSES. 

A  Practical  Handbook  for  those  interested  in  the  Transport  of  Passengers 
and  Goods.  By  A.  J.  Wallis-Tayler,  A.M. Inst. C.E.  With  134  Illustra- 
tions.   Demy  8vo,  cloth.  [Just  Published.    Net  QIQ 

MOTOR  CARS  OR  POWER-CARRIAGES  FOR  COMMON 

ROADS. 

By  A.  J.  Wallis-Tayler.  A. M.Inst. C.E.    212  pp.,  with  76  Illustrations. 

Crown  8vOi  cloth  4/S 

"  A  work  that  an  engineer  thinking  of  turning  his  attention  to  motor-carriage  v/ork,  would 
do  well  to  read  as  a  preliminarj'  to  starting  operations." — Engineering. 

AERIAL  NAVIGATION. 

A  Practical  Handbook  on  the  Construction  of  Dirigible  Balloons,  Aerostats, 
Aeroplanes,  and  Aeromotors.  By  Frederick  Walker,  C.E.,  Associate 
Member  of  the  Aeronautic  Institute.  With  104.  Illustrations.  Large  Crov/n 
8vo,  cloth  Net  7/6 

STONE=WORKING  MACHINERY, 

A  Manual  dealing  with  the  Rapid  and  Economical  Conversion  of  Stone.  V/ith 
Hints  on  the  Arrangement  and  Management  of  Stone  Works.  By  M.  Powis 
Bale,  M.Inst. C.E. ,  M.I.Mech.E.    Second  Edition,  enlarged.    Crown  8vo, 

cloth  9/0 

"The  book  should  be  in  the  hands  of  every  mcison  or  student  of  stonework."— Cc/ZzVrj' 
Gtiardiaii. 

FIRES,   FIRE-ENGINES,  AND  FIRE  BRIGADES, 

With  a  History  of  Fire-Engines,  their  Construction,  Use,  and  Manaj^etnent ; 
Hints  on  Fire-Brigades,  &c.  By  C.  F.  T.  Young,  C.E.  8vo,  clotb,  £1  4s. 

CRANES, 

The  Construction  of,  and  other  Machinery  for  Raising  Heavy  Bodies  for  the 
Erection  of  Buildings,  &c.    By  J.  Glynn,  F.R.S.    Crown  8vo,  cloth     1  /6 


CIVIL  ENGINEERING,  SURVEYING,  ETC. 


PIONEER  IRRIGATION. 

A  Manual  of  Information  for  Farmers  in  the  Colonies.  By  E.  O.  Mawfon, 
M.Inst.C.E.,  Executive  Engineer,  Public  Works  Department,  Bombay.  With 
Additional  Chapters  on  Light  Railways  by  E.  R.  Calthrop,  M.Inst.C.E., 
M.I.M.E.    Illustrated  by  Numerous  Plates  and  Diagrams.    Demy  8vo,  cloth. 

Net  1  0/6 

Summary  of  Contents  :— Value  of  Irrigation,  and  Sources  of  water 
SUPPLY'.— Dams  and  weirs.— Canals.— Underground  Water.— Methods  of  Irri- 
gation.—Sewage  Irrigation.— IMPERIAL  Automatic  Sluice  Gates.— The  Culti- 
vation OF  Irrigated  Crops,  Vegetables,  and  Fruit  Trees.— Light  Railways 
FOR  Heavy  Traffic— Useful  Memoranda  and  Data. 

THE  RECLAMATION  OF  LAND  FROM  TIDAL  WATERS. 

A  Handbook  for  Engineers,  Landed  Proprietors,  and  others  interested  in  Works 
of  Reclamation.    By  A.  Beazeley,  M.Inst.C.E.     8vo,  cloth.    Net  10/6 

*'  The  book  shows  in  a  concise  way  what  has  to  be  done  in  reclaiming  land  from  the  sea,  and 
the  best  way  of  doing  it.  The  work  contains  a  great  deal  of  practical  and  useful  information  which 
cannot  fail  to  be  of  service  to  engineers  entrusted  with  the  enclosure  of  salt  marshes,  and  to  land- 
owners intending  to  reclaim  land  from  thesea."— T/zi  Engineer. 
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THE  WATER  5UPPLY  OF  TOWNS  AND  THE  CON- 
STRUCTION OF  WATER-WORKS. 

A  Practical  Treatise  for  the  Use  of  Engineers  and  Students  of  Engineering. 
By  W.  K.  Burton,  A.M. Inst. C.E.,  Consulting  Engineer  to  the  Tokyo 
Water-works.  Second  Edition.  Revised  and  Extended.  With  numerous 
Plates  and  Illustrations.    Super-royal  8vo,  buckram.    ,       ,       ,       •  25/0 

I.  Introductory.  —  II.  Different  Qualities  of  Water.  —  III,  Quantity  of 
Water  to  be  Provided.— IV.  On  Ascertaining  whether  a  Proposed  Source  of 
Supply  is  sufficient. —V.  On  Estimating  the  Storage  Capacity  required 
to  be  provided.— VI.  Classification  of  Water-works.— Vll.  Impounding  Reser- 
voirs.—viii.  Earthwork  Dams.— IX.  Masonry  Dams.— X.  The  purification  of 
Water.— XI.  Settling  Reservoirs.— XII.  Sand  Filtration.— XIII.  Purification 
of  Water  by  Action  of  Iron,  Softening  of  v/ater  by  Action  of  Lime,  Natural 
Filtration.— XIV.  Service  or  Clean  Water  Reservoirs— Water  Towers— Stand 
Pipes.— XV.  The  Connection  of  Settling  Reservoirs,  Filter  Beds  and  Service 
Reservoirs.— XVI.  pumping  Machinery.— XVII.  Flow  of  Water  in  Conduits- 
Pipes  AND  Open  Channels.— XVIII.  Distribution  Systems.— XIX.  Special  Pro- 
visions FOR  the  Extinction  of  Fire.— XX.  Pipes  for  Water-works.— XXI.  Pre- 
vention of  Waste  of  Water.— XXII.  Various  Appliances  used  in  Connection 
with  Water-works. 

Appendix  I.  By  Prof.  JOHN  MILNE,  F.R.S.— Considerations  concerning  the 
Probable  Effects  of  Earthquakes  on  Water-works,  and  the  Special  Pre- 
cautions TO  BE  taken  in  EARTHQUAKE  COUNTRIES. 

APPENDIX  II.    By  JOHN  DE  RIJKE,  C.E.— ON  SAND  DUNES  AND  DUNE  SAND  AS 

A  Source  of  water  Supply. 

"  The  chapter  upon  filtration  of  water  is  very  complete,  and  the  details  of  construction  well 
illustrated.  .  .  .  The  work  should  be  specially  valuable  to  civil  engineers  engaged  in  work  in 
Japan,  but  the  interest  is  by  no  means  confined  to  that  locality." — Eng-ineer. 

"  We  congratulate  the  author  upon  the  practical  commonsense  shown  In  the  preparation  of 
this  work.  .  .  .  The  plates  and  diagrams  have  evidently  been  prepared  with  great  care,  and 
cannot  fail  to  be  of  great  assistance  to  the  student."— ^wz/ii^^r. 

THE  WATER  SUPPLY  OF  CiT!E5  AND  TOWNS. 

By  William  Humbsr,  A.M.Inst.  C.E.,  and  M.Inst.M.E.,  Author  of  "Cast 
and  Wrought  Iron  Bridge  Construction,"  &c.,  &c.  Illustrated  with  50  Double 
Plates,  I  Single  Plate,  Coloured  Frontispiece,  and  upwards  of  250  Woodcuts, 
and  containing  400  pp.  of  Text.     Imp.  4to,  elegantly   and  substantially 

half-bound  in  morocco  Net  Ss. 

List  of  Contents  :— l  Historical  Sketch  of  some  of  the  means  that  have 
been  adopted  for  the  Supply  of  Water  to  Cities  and  Towns.— II.  Water  and 
the  Foreign  Matter  usually  associated  with  it.— III.  Rainfall  and  Evapora- 
tion.—IV.  Springs  and  the  Water-bearing  Formations  of  various  Districts. 
—V.  Measurement  and  Estimation  of  the  Flow  of  Water.— VI.  On  the  Selection 
of  the  Source  of  Supply.— VII.  wells.— viii.  Reservoirs.— IX.  The  purification 
of  Water.— X.  Pumps.— XI.  pumping  Machinery.— XII.  Conduits.— XIII.  Distribu- 
tion OF  Water.— XIV.  Meters,  Service  Pipes,  and  house  Fittings.— XV.  The  Law 
and  Economy  of  Water-works.— XVI.  Constant  and  Intermittent  Supply.— 
XVII.  Description  of  Plates.— Appendices,  giving  Tables  of  Rates  of  Supply, 
Velocities,  &c.,  &c.,  together  with  Specifications  of  several  Works  illus- 
trated,   AMONG    which   WILL   BE   FOUND  :     ABERDEEN,    BiDEFORD,  CANTERBURY, 

Dundee,  Halifax,  Lambeth,  Rotherham,  Dublin,  and  others. 

"  The  most  systematic  and  valuable  work  upon  water  supply  hitherto  produced  in  English,  or 
in  any  other  language.  Mr.  Humber's  work  is  characterised  almost  throughout  by  an 
exhaustiveness  much  more  distinctive  of  French  and  German  than  of  English  technical  treatises." 

RURAL  WATER  SUPPLY. 

A  Practical  Handbook  on  the  Supply  of  Water  and  Construction  of  "W ater- 
works  for  small  Country  Districts.  By  Allan  Green  well,  A.M.Inst.C.E., 
and  _W.  T.  Curry,  A.M.Inst.C.E.,  F.G.S.  With  Illustrations.  Second  Edition, 

Revised.    Crown  8vo,  cloth  5/0 

"  We  conscientiously  recommend  it  as  a  very  useful  book  for  those  concerned  in  obtaining 

water  for  small  districts,  giving  a  great  deal  of  practical  information  in  a  small  compass."— 5«x7flfer. 

The  volume  contains  valuable  information  upon  all  matters  connected  with  water  supply. 

.   .    .    It  is  full  of  details  on  points  which  are  continually  before  water-works  engineers."— A'a^wre. 

WATER  ENQINEERiNQ. 

A  Practical  Treatise  on  the  Measurement,  Storage,  Conveyance,  and  Utilisa- 
tion of  Water  for  the  Supply  of  Towns,  for  Mill  Power,  and  for  other  Purposes. 
By  Charles  Slagg,  A.M.Inst.C.E.  Second  Edition.  Crown  8vo,  cloth  .  7/6 
"  As  a  small  practical  treatise  on  the  war<=r  snpplv  of  towns,  and  on  some  applications  of  ^ater- 
power,  the  work  is  in  many  respects  eiXCQViexiX." —Engineering. 
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WATER  WORKS,  FOR  THE  SUPPLY  OF  CITIE5  AND 

TOWN5. 

With  a  Description  of  the  Principal  Geological  Formations  of  England  as 
influencing  Supplies  of  Water.  By  Samuel  Hughes.  Crown  8vo,  cloth  4/0 
"  Everyone  who  is  debating  how  his  village,  town,  or  city  shall  be  plentifully  supplied  with 
pure  water  should  read  tliis  hook."—jye7ucasi/€  Courant. 

POWER  OF  WATER. 

As  applied  to  drive  Flour  Mills,  and  to  give  motion  to  Turbines,  and  other 


Hydrostatic  Engines.  By  Joseph  Glynn,  F.R.S.,  &c.  New  Edition. 
Illustrated.    Crown  8vo,  cloth  2/0 

WELLS  AND  WELL-SINKING. 

By  J.  G.  Swindell,  A.R.I.B.A.,  and  G.  R.  Burnell,  C.E.  Revised 
Edition.    Crown  8vo,  cloth  2/0 


"  Solid  practical  information,  written  in  a  concise  and  lucid  style.  The  work  can  be  recom- 
mended as  a  text-book  for  all  bui-veyors,  architects,  &c." — Iron  a}id  Coal  Trades  Review. 

HYDRAULIC  POWER  ENGINEERING. 

A  Practical  Manual  on  the  Concentration  and  Transmission  of  Power  by 
Hydraulic  Machinery.  By  G.  Croydon  Marks,  A.M. Inst.C.E.  Second 
Edition,  Enlarged,  with  about  240  Illustrations.    8vo,  cloth. 

\Just  Published.  Net  1  0/6 
Summary  of  Contents  :— Principles  of  Hydraulics.— The  flow  of  water.— 
Hydraulic  pressures.— Material.— Test  Load.— Packings  for  Sliding  Surfaces. 
—Pipe  Joints.— Controlling  Valves.— Platform  Lifts.— Workshop  and  Foundry 
Cranes.— Warehouse  and  Dock  Cranes.— Hydraulic  accumulators.— Presses 
FOR  Baling  and  other  Purposes.— Sheet  Metal  working  and  Forging  Machinery. 
—Hydraulic  Riveters.— Hand  and  Power  Pumps.— Steam  PUxMps.— Turbines.— 
Impulse  Turbines  —Reaction  turbines.— Design  of  Turbines  in  Detail.— Water 
wheels.— Hydraulic  Engines.— Recent  achievements.— Pressure  of  Water.— 
action  of  Pumps,  &c. 

"We  have  nothing  but  praise  or  this  thoroughly  valuable  work.  The  author  has  succeeded 
In  rendering  his  subject  interesting  as  well  as  instructive." — Practical  Engineer. 

"Can  be  unhesitatingly  recommended  as  a  useful  and  up-to-date  racinual  on  hydraulic  trans- 
mission and  utilisation  of  power." — Mechanical  World. 

HYDRAULIC  MANUAL. 

Consisting  of  Working  Tables  and  Explanatory  Text.  Intended  as  a  Guide  in 
Hydraulic  Calculations  and  Field  Operations.  By  Lewis  D'A.  Jackson, 
Author  of  "Aid  to  Survey  Practice,"  "Modern  Metrology,"  &c.  Fourth 

Edition,  Enlarged.    Large  crown  8vo,  cloth  16/0 

"  The  author  has  constructed  a  manual  which  may  be  accepted  as  a  trustworthy  guide 
to  this  branch  of  the  engineer  s  profession." — Engineering, 

HYDRAULIC  TABLES,  C0=EFF!CIENT5,  &  FORMUL/E. 

For  Finding  the  Discharge  of  Water  from  Orifices,  Notches,  Weirs,  Pipes,  and 
Rivers.  With  New  Formulae,  Tables,  and  General  Information  on  Rain-fall, 
Catchment-Basins,  Drainage,  Sewerage,  Water  Supply  for  Towns  and  Mill 
Power.  By  John  Neville,  C.E.,  M.R.I. A.  Third  Edition,  revised,  with 
additions.  Numerous  Illustrations.  Crown  8vo,  cloth  .  .  .  14/0 
"  It  is,  of  all  English  books  on  the  subject,  the  one  nearest  to  completeness."— .^rcAtVeci. 

MASONRY  DAMS  FROM  INCEPTION  TO  COMPLETION. 

Including  numerous  Formulae,  Forms  of  Specification  and  Tender,  Pocket 
Diagram  of  Forces,  &c.    For  the  use  of  Civil  and  Mining  Engineers.  By 
C.  F.  Courtney,  M.Inst. C.E.    8vo,  cloth     .       .       .       .       .       .  9/0 

"  Contains  a  good  deal  of  valuable  data.  Many  useful  suggestions  will  be  found  in  the 
remarks  on  site  and  position,  location  of  dam,  foundations  and  co'osxxMzixovL." —Building  News. 

RIVER  BARS. 

The  Causes  of  their  Formation,  and  their  Treatment  by  "  Induced  Tidal 
Scour  " ;  v/ith  a  Description  of  the  Successful  Reduction  by  this  Method  of 
the  Bar  at  Dublin.    By  I.  J.  Mann,  Assist.  Eng.  to  the  Dublin  Port  and  Docks 

Board.    Royal  8vo,  cloth  7/6 

"  We  recommend  all  interested  In  harbour  works— and.  Indeed,  those  concerned  In  the 
improvements  of  rivers  generally— to  read  Mr.  Mann's  interesting  viox\i."— Engineer. 

DRAINAGE  OF  LANDS,  TOWNS  AND  BUILDINGS. 

By  G.  D.  Dempsey,  C.E.  Revised,  with  large  Additions  on  Recent  Practice 
in  Drainage  Engineering  by  D.  Kinnear  Clark,  M.Inst. C.E.  Fourth 
Edition.    Crown  8vo,  cloth  4/6 
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SURVEYING  AS  PRACTISED  BY  CIVIL  ENGINEERS 

AND  5URVEYOR5. 

Including  the  Setting-out  of  Works  for  Construction  and  Surveys  Abroad,  with 
many  Examples  taken  from  Actual  Practice.  A  Handbook  for  use  in  the  Field 
and  the  Office,  intended  also  as  a  Text-book  for  Students.  By  John  White- 
law,  Jun.,  A.M. Inst. C.E.,  Author  of  "  Points  and  Crossings."     With  about 

260  Illustrations.    Demy  8vo,  cloth  Net  1 0/6 

"This  work  is  written  with  admirable  lucidity,  and  will  certainly  be  found  of  distinct  value 
both  to  students  and  to  those  engaged  in  actual  practice."— 7'^^  Builder. 

PRACTICAL  SURVEYING. 

A  Text-Book  for  Students  preparing  for  Examinations  or  for  Survey-work  in 
the  Colonies.  By  George  W.  Usill,  A.M.Inst.C.E.  Eighth  Edition, 
thoroughly  Revised  and  Enlarged,  \>y  Alex  Beazeley,  M.Inst.C.E. 
With  4  Lithographic  Plates  and  360  Illustrations.  Large  crown  8vo,  7/6 
cloth;  or,  on  Thin  Paper,  leather,  gilt  edges,  rounded  corners,  for  pocket  use. 

12/8 

"  The  best  forms  of  instruments  are  described  as  to  their  construction,  uses  and  modes 
of  employment,  and  there  are  innumerable  hints  on  work  and  equipment  such  as  the  author,  in 
his  experience  as  surveyor,  draughtsman  and  teacher,  has  found  necessary,  and  which  the  student 
In  his  inexperience  will  find  most  serviceable."— 

"The  first  book  which  should  be  put  in  the  hands  of  a  pupil  of  Civil  Engineering."— 
A  rchitect. 

SURVEYING  WITH  THE  TACHEOMETER. 

A  practical  Manual  for  the  use  of  Civil  and  Military  Engineers  and  Surveyors, 
including  two  series  of  Tables  specially  computed  for  the  Reduction  of 
Readings  in  Sexagesimal  and  in  Centesimal  Degrees.  By  Neil  Kennedy, 
M.Inst.C.E.  With  Diagrams  and  Plates.    Second  Edition.    Demy  8vo,  cloth. 

Net  10/6 

"  The  work  is  very  clearly  written,  and  should  remove  all  diflficulties  in  the  way  of  any  surveyor 
desirous  of  making  use  of  this  useful  and  rapid  instrument." — Nature. 

LAND  AND  ENGINEERING  SURVEYING. 

For  Students  and  Practical  Use.  By  T.  Baker,  C.E.  Twentieth  Edition, 
by  F.  E.  Dixon,  A.M.Inst.C.E.  With  Plates  and  Diagrams.  Crown  8vo, 
cloth  ,  2/0 

AID  TO  SURVEY  PRACTICE. 

For  Reference  in  Surveying,  Levelling,  and  Setting-out ;  and  in  Route  Sur- 
veys of  Travellers  by  Land  and  Sea.  With  Tables,  Illustrations,  and  Records. 
By  L.  D'A.  Jackson,  A.M.Inst.C.E.  Second  Edition.  8vo,  cloth  .  12/6 
"  Mr.  Jackson  has  produced  a  valuable  vade-tnecuin  for  the  surveyor.    We  can  recommend 

this  book  as  containing  an  admirable  supplement  to  the  teaching  of  the  aocompilshed  surveyor."— 

A  thenaum. 

"The  author  bring^s  to  his  work  a  fortunate  union  of  theory  and  practical  experience  which, 
aided  by  a  clear  and  lucid  style  of  writing,  renders  the  beck  a  very  useful  one." Builder. 

LAND  AND  MARINE  SURVEYING. 

In  Reference  to  the  Preparation  of  Plans  for  Roads  and  Railways  ;  Canals, 
Rivers,  Towns'  Water  Supplies;  Docks  and  Harbours.  With  Description 
and  Use  of  Surveying  Instruments.  By  W.  Davis  Haskoll,  C.E.  Second 
Edition,  Revised  with  Additions.  Large  crown  8vo,  cloth  .  .  .  9/0 
"  This  book  must  prove  of  great  value  to  the  student.  We  have  no  hesitation  in  recom- 
mending It,  feeling  assured  that  it  will  more  than  repay  a  careful  ?.t\xdy."— Mechanical  World. 

"  A  most  useful  book  for  the  student.  We  can  strongly  recommend  it  as  a  carefully-written 
and  valuable  text-book.    It  enjoys  a  well  deserved  repute  among  suTweyoxs."—Btiilder, 

ENGINEER'S  &  MINING  SURVEYOR'S  FIELD  BOOK. 

Consisting  of  a  Series  of  Tables,  with  Rules,  Explanations  of  Systems,  and 
use  of  Theodolite  for  Traverse  Surveying  and  plotting  the  work  with  minute 
accuracy  by  means  of  Straight  Edge  and  Set  Square  only  ;  Levelling  v/ith  the 
Theodolite,  Setting-out  Curves  with  and  without  the  Theodolite,  Earthwork 
Tables,  &c.  By  W.  Davis  Haskoll,  C.E.  With  numerous  Woodcuts. 
Fif:h  Edition,  Enlarged.  Crown  8vo,  cloth  .....  1  2/0 
"  The  book  is  very  handy  ;  the  secaraie  tables  of  sines  and  tangents  to  every  minute  will  make 
it  useful  for  many  other  purposes,  the  genuine  traverse  tables  existmg  all  the  sa.mii."—Athenceum, 
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AN   OUTLINE  OF  THE   METHOD  OF  CONDUCTING 

A  TRiQONOMETRICAL  5URVEY. 

For  the  Formation  of  Geographical  and  Topographical  Maps  and  Plans,  Mili. 
tary  Reconnaissance,  LEVELLING,  &c.,  with  Useful  Problems,  Formulae, 
and  Tables.    By  Lieut. -General  Frome,  R.E.    Fourth  Edition,  Revised  and 
partly  Re-written  by  Major-General  Sir  Charles  Warren,  G.C.M.G.,  R.E. 
With  19  Plates  and  115  Woodcuts,  royal  8vo,  cloth      .       .       .       .    1  6/0 
"  No  words  of  praise  from  us  can  strengthen  the  position  so  well  and  so  steadily  maintained 
by  this  work.    Sir  Charles  Warren  has  revised  the  entire  work,  and  made  such  additions  as  were 
necessary  to  bring  every  portion  of  the  contents  up  to  the  present  date."— Broad  Arrow. 

PRINCIPLES  AND  PRACTICE  OF  LEVELLING. 

Showing  its  Application  to  Purposes  of  Railway  and  Civil  Engineering  in 
the  Construction  of  Roads  ;  with  Mr.  Telford's  Rules  for  the  same.  By 
Frederick  W.  Simms,  M.Inst.C.E.  Eighth  Edition,  with  Law's  Practical 
Examples  for  Setting-out  Railway  Curves,  and  Trautwine's  Field  Practice 
of  Laying-out  Circular  Curves.     With  7  Plates  and  numerous  Woodcuts. 

8vo  8/6 

"  The  text-book  on  levelling  in  most  of  our  engineering  schools  and  coWe^es." —Eng-ineer. 
"The  publishers  have  rendered  a  substantial  service  to  the  profession,  especially  to  the 
younger  members,  by  bringing  out  the  present  edition  of  Mr.  Simms's  useful  viox^."— Engineering, 

TABLES  OF  TANGENTIAL  ANQLE5  AND  MULTIPLES. 

For  Setting-out  Curves  from  5  to  200  Radius.  By  A.  Beazeley,  M.Inst.C.E. 
7th  Edition,  Revised.  With  an  Appendix  on  the  use  of  the  Tables  for 
Measuring  up  Curves;    Printed  on  50  Cards,  and  sold  in  a  cloth  box,  waistcoat- 

pocket  size  3/6 

"  Each  table  Is  printed  on  a  small  card,  which,  placed  on  the  theodolite,  leaves  the  hands  fr?  e 
to  manipulate  the  instrument — no  small  advantage  as  regards  the  rapidity  of  ^ox)ii." —Engineer . 

"  Very  handy  :  a  man  may  know  that  all  his  day's  work  must  fall  on  two  of  these  cards,  which 
he  puts  Into  his  own  card-case,  and  leaves  the  rest  behind." — Athenaum. 

PIONEER  ENGINEERING. 

A  treatise  on  the  Engineering  Operations  connected  with  the  Settlement  of 
Waste  Lands  in  Nev/  Countries.     By  E.  Dobson,  M.Inst.C.E.  Second 

Edition.    Crown  8vo,  cloth  A-IQ 

Mr.  Dobson  is  familiar  with  the  difficulties  which  have  to  be  overcome  in  tliis  class  of  work, 

and  much  of  his  advice  will  be  valuable  to  young  engineers  proceeding  to  our  colonies.  ' — 

E7igineerzng. 

TUNNELLING. 

A  Practical  Treatise.  By  Charles  Prelini,  C.E.  With  additions  by 
Charles  S.  Hill,  C.E.  With  150  Diagrams  and  Illustrations.  Royal  8vo, 
cloth  A'^M  6/0 

PRACTICAL  TUNNELLING. 

Explaining  in  detail  Setting-out  the  Works,  Shaft-sinking,  and  Heading-driving, 
Ranging  the  Lines  and  Levelling  underground,  Sub-Excavating,  Timbering 
and  the  Construction  of  the  Brickwork  of  Tunnels.     By   F.  W.  Simms, 
M.Inst.C.E.     Fourth  Edition,  Revised  and  Further  Extended,  including  the 
most  recent  (1895)  Examples  of  Sub-aqueous  and  other  Tunnels,  by  D.  Kinnear 
Clark,  M.Inst.C.E.    With  34  Folding  Plates.   Imperial  Svo,  cloth  £2  28. 
"The  present  (1896)  edition  has  been  broug^ht  right  up  to  date,  and  is  a  work  to  which  civil 
engineers  should  have  ready  access,  and  engineers  who  have  construction  work  can  hardl}'  afford 
to  be  without,  but  which  to  the  younger  members  of  the  profession  is  invaluable,  as  from  its  pages 
they  can  learn  the  state  to  which  the  science  of  tunnelling  has  attained."— ^aiVwaij)/  News. 

EARTH  AND  ROCK  EXCAVATION. 

A  Practical  Treatise,  by  Charles  Prelini,  C.E.  365  pp.,  with  Tables, 
many  Diagrams  and  Engravings.    Royal  8vo,  cloth. 

{Just  Published.    Net  1  6/0 

CONSTRUCTION  OF  ROADS  AND  STREETS. 

By  H.  Law,  C.E.,  and  D.  K,  Clark,  C.E.  Sixth  Edition,  revised,  with 
Additional  Chapters  by  A.  J.  Wallis-Tayler,  A. M.Inst, C.E.  Crown  Svo, 
cloth  6/0 

"  A  book  which  every  borough  surveyor  and  engineer  must  possess,  and  which  will  be  of 
considerable  service  to  architects,  builders  and  property  owners  genQX3.\\y."—B7iilding  News. 
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TRAMWAYS:  THEIR  CONSTRUCTION  AND  WORKING. 

Embracing  a  Comprehensive  History  of  the  System ;  with  an  exhaustive 
Analysis  of  the  Various  Modes  of  Traction,  including  Horse  Power,  Steam, 
Cable  Traction,  Electric  Traction,  &c.  ;  a  Description  of  the  Varieties  of 
Rolling  Stock ;  and  ample  Details  of  Cost  and  Working  Expenses.  New 
Edition,  Thoroughly  Revised,  and  Including  the  Progress  recently  made  in 
Tramway  Construction,  &c.,  &c.     By  D.  Kinnear  Clark,  M.Inst.C.E. 

With  400  Illustrations.    8vo,  780  pp.,  buckram  28/0 

The  new  volume  is  one  which  will  rank,  among  tramway  engineers  and  those  interested  in 
tramway  working,  with  the  Author's  world-famed  book  on  railway  machinery."— 77t«  Eng^ineer. 


HANDY  GENERAL  EARTH-WORK  TABLES. 

Giving  the  Contents  in  Cubic  Yards  of  Centre  and  Slopes  of  Cuttings  and 
Embankments  from  3  inches  to  80  feet  in  Depth  or  Height,  for  use  with  either 
66  feet  Chain  or  100  feet  Chain.  By  J.  H.  Watson  Buck,  M.inst.C.E. 
On  a  Sheet  mounted  in  cloth  case  3/6 

EARTHWORK  TABLE5. 

Showing  the  Contents  in  Cubic  Yards  of  Embankments,  Cuttings,  &c.,  of 
Heights  or  Depths  up  to  an  average  of  80  feet.    By  Joseph  Broadbent,  C.E., 

and  Francis  Campin,  C.E.    Crown  8vo,  cloth  5/0 

The  way  In  which  accuracy  is  attained,  by  a  simple  division  of  each  cross  section  into  three 
elements,  two  in  which  are  constant  and  one  variable,  is  ingenious." — Atheneeum, 

A  MANUAL  ON  EARTHWORK. 

By  Alex.  J.  Graham,  C.E.  With  numerous  Diagrams.  Second  Edition. 
i8mo,  cloth  2/6 


THE  CONSTRUCTION  OF  LARGE  TUNNEL  SHAFTS. 

A  Practical  and  Theoretical  Essay.     By  J.  H.  Watson  Buck,  M.Inst.C.E,, 
Resident  Engineer,  L.  and  N.  W.  R.    With  Folding  Plates,  8vo,  cloth  1  2/0 
"  Many  of  the  methods  given  are  of  extreme  practical  value  to  the  mason,  and  the  observa- 
tions on  the  form  of  arch,  the  rules  for  ordering  the  stone,  and  the  construction  of  the  teni  plates, 
will  be  found  of  considerable  use.    We  commend  the  book  to  the  engineering  profession."— 
Building  News. 

"  Will  be  regarded  by  civil  engineers  as  of  the  utmost  value  and  calculated  to  save  much 
time  and  obviate  many  mistakes." — Colliery  Guardian, 


ESSAY  ON  OBLIQUE  BRIDGES 

(Practical  and  Theoretical).  With  13  large  Plates.  By  the  late  George 
Watson  Buck,  M.Inst.C.E.  Fourth  Edition,  revised  by  his  Son,  J.  H. 
Watson  Buck,  M.Inst.C.E.  ;  and  with  the  addition  of  Description  to 
Diagrams  for  Facilitating  the  Construction  of  Oblique  Bridges,  by  W.  H. 

Barlow,  M.Inst.C.E.  Royal  8vo,  cloth  1  2/0 

"  The  standard  text-book  for  all  engineers  regarding  skew  arches  Is  Mr.  Buck's  treatise, 
and  It  would  be  unpossibleto  consult  a  hettet."— Engineer. 

"  Mr.  Buck's  treatise  is  recognised  as  a  standard  text-book,  and  his  treatment  has  divested 
the  subject  of  many  of  the  intricacies  supposed  to  belong  to  it.  As  a  guide  to  the  engineer  and 
architect,  on  a  confessedly  difficult  subject,  Mr.  Buck's  work  is  unsurpassed."— ^wi/rfm^  TVfwj-. 

CAST  &  WROUGHT  IRON    BRIDGE  CONSTRUCTION 

(A  Complete  and  Practical  Treatise  on),  including  Iron  Foundations.  In 
Three  Parts.— Theoretical,  Practical,  and  Descriptive.  By  William  Humber, 
A. M.Inst.C.E.,  and  M.Inst.M.E.  Third  Edition,  revised  and  much  im- 
proved, v/ith  115  Double  Plates  (20  of  which  now  first  appear  in  this  edition, 
and  numerous  Additions  to  the  Text.    In  2  vols.,  imp.  4to,  half-bound  in 

morocco  £g  168.  6d, 

"  A  very  valuable  contribution  to  the  standard  literature  of  civil  engineering.  In  addition  to 
elevations,  plans,  and  sections,  large  scale  details  are  given,  which  very  much  enhance  the 
instructive  worth  of  those  \\\y\str3it\ox\s,."— Civil  Engineer  and  A  rchitecfs  JournaL. 

"  Mr.  number's  stately  volumes,  lately  issued— in  which  the  most  important  bridges 
erected  during  the  last  five  years,  under  the  direction  of  the  late  Mr.  Brunei,  Sir  W.  Cubitt, 
Mr.  Hawkshaw,  Mr.  Page,  Mr.  Fowler,  Mr.  Hemans,  and  others  among  our  most  eminent 
engineers,  are  drawn  and  specified  in  great  <\QX.ZAi" —Engineer 
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IRON  BRIDGES  OF  MODERATE  SPAN: 

Their  Construction  and  Erection.  By  H.  W.  Pendred.  With  40  illustra- 
tions.   Crown  8vo,  cloth  2/0 

"  Studentb  and  engineers  should  obtain  this  book  for  constant  and  practical  use."— Colliery 
Guardiafi. 

IRON  AND  STEEL  BRIDGES  AND  VIADUCTS. 

A  Practical  Treatise  upon  their  Construction.  For  the  use  of  Engineers^ 
Draughtsmen,  and  Students.  By  Francis  Campin,  C.E.  Crown  8vo, 
cloth  3/6 

TUBULAR  AND  OTHER  IRON  GIRDER  BRIDGES, 

Describing  the  Britannia  and  Conway  Tubular  Bridges.  With  a  Sketch  of 
Iron  Bridges,  &c.     By  G.  D.  Dempsey,  C.E.    Crown  8vo,  cloth      .  2/0 

GRAPHIC  AND  ANALYTIC  STATICS. 

In  their  Practical  Application  to  the  Treatment  of  Stresses  in  Roofs,  Solid 
Girders,  Lattice,  Bowstring,  and  Suspension  Bridges,  Braced  Iron  Arches  and 
Piers,  and  other  Frameworks.  By  R.  Hudson  Graham,  C.E.  Containing 
Diagrams  and  Plates  to  Scale.  With  numerous  Examples,  many  taken  from 
existing  Structures.  Specially  arranged  for  Class-work  in  Colleges  and 
Universities.  Second  Edition,  Revised  and  Enlarged.  8vo,  cloth  .  1 6/0 
Mr.  Graham's  book  will  find  a  place  wherever  graphic  and  analytic  statics  are  used  or 
studied.  "—Eng  ineer. 

"  The  work  is  excellent  from  a  practical  point  of  view,  and  has  evidently  been  prepared 
with  much  care.  The  directions  for  working  are  ample,  and  are  illustrated  by  an  abundemce  of 
well-selected  examples.    It  is  an  excellent  text-book  for  the  practical  draughtsman.  " — Athenceum, 

WEIGHTS  OF  WROUGHT  IRON  &  STEEL  GIRDER5. 

A  Graphic  Table  for  Facilitating  the  Computation  of  the  Weights  of  Wrought 
Iron  and  Steel  Girders,  &c.,  for  Parliamentary  and  other  Estimates.  By 
J.  H.  Watson  Buck,  M.inst.C.E.    On  a  Sheet  2/6 

GEOMETRY  FOR  TECHNICAL  STUDENTS. 

An  Introduction  to  Pure  and  Applied  Geometry  and  the  Mensuration  of 
Surfaces  and  Solids,  including  Problems  in  Plane  Geometry  useful  in  Drav/ing. 
By  E.  H.  Sprague,  A.M.Inst.C.E.    Crown  8vo,  cloth.  .       .       .    Net  1/0 

PRACTICAL  GEOMETRY. 

For  the  Architect,  Engineer,  and  Mechanic.  Giving  Rules  for  the  Delineation 
and  Application  of  various  Geometrical  Lines,  Figures,  and  Curves.  By 

E.  W.  Tarn,  M.A.,  Architect.    8vo,  cloth   9/0 

No  book  with  the  same  objects  in  view  has  ever  been  published  in  which  the  clearness  of 
the  rules  laid  down  and  the  illustrative  diagrams  have  been  so  satisfactory."— 5c<>/j?«an. 

THE  GEOMETRY  OF  COMPASSES. 

Or,  Problems  Resolved  by  the  mere  Description  of  Circles  and  the  Use  of 
Coloured  Diagrams  and  Symbols.  By  Oliver  Byrne,  Coloured  Plates. 
Crown  8vo,  cloth  3/6 

MENSURATION  AND  MEASURING. 

With  the  Mensuration  and  Levelling  of  Land  for  the  purposes  of  Modern 
Engineering.  By  T.  Baker,  C.E.  New  Edition  by  E.  Nugent,  C.E. 
Crown  8vo,  cloth  1/6 

HANDY  BOOK  FOR  THE  CALCULATION  OP  STRAINS 

In  Girders  and  Similar  Structures  and  their  Strength.  Consisting  of  Formulae 
and  Corresponding  Diagrams,  with  numerous  details  for  Practical  Applica- 
tion, &c.  By  William  Humber,  A.  M.inst.C.E.,  &c.  Sixth  Edition. 
Crown  8vo,  with  nearly  loo  Woodcuts  and  3  Plates,  cloth  .  .  .7/8 
The  formulae  are  neatly  expressed,  and  the  diagrams  good." — Athenaunt, 
"  We  heartily  commend  this  really  handy  book  to  our  engineer  and  architect  readers."— 
English  Mechanic. 

THE  STRAINS  ON  STRUCTURES  OF  IRONWORK, 

Wi:h  Practical  Remarks  on  Iron  Construction,  By  F.  W  Sheilds, 
M.inst.C.E.    8vo,  cloth  6/0 
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CONSTRUCTIONAL  IRON  AND  STEEL  WORK, 

As  applied  to   Public,  Private,  and  Domestic  Buildings.     By  Francis 

Campin,  C.E.    Crown  8vo,  cloth  3/6 

"  This  practical  book  may  be  counted  a  most  valuable  work."— Bfth's/t  Architect. 

MATERIALS  AND  CONSTRUCTION. 

A  Theoretical  and  Practical  Treatise  on  the  Strains,  Designing,  and  Erection 
of  Works  of  Construction.  By  Francis  Campin,  C.E.  Third  Edition. 
Crov/n  8vo,  cloth  3/0 

"  No  better  exposition  of  the  practical  application  of  the  principles  of  construction  has  yet 
teen  published  to  our  knowledge  in  such  a  cheap  comprehensive  form." — Buildiiig  News. 

EXPERIMENTS  ON  THE   FLEXURE  OF  BEA/MS. 

Resulting  in  the  Discovery  of  New  Laws  of  Failure  by  Buckling.  By  Albert 
E.  Guy.    Medium  8vo,  cloth  Net  9/0 

TRUSSES  OF  WOOD  AND  IRON. 

Practical  Applications  of  Science  in  Determining  the  Stresses,  Breaking 
Weights,  Safe  Loads,  Scantlings,  and  Details  of  Construction.  With  Complete 
Working  Drawings.    By  W.  Griffiths,  Surveyor.    Oblong  8vo,  cloth  4/6 

"This  handy  little  book  enters  so  minutely  into  every  detail  connected  with  the  con- 
struction of  roof  trusses  that  no  student  need  be  ignorant  of  these  matters." — Practical  Engrineer. 

CONSTRUCTION  OF  ROOFS,  OF  WOOD  AND  IRON: 

Deduced  chiefly  from  the  Works  of  Robison,  Tredgold,  and  Humber.  By 
E.  W.  Tarn,  M.A.,  Architect.    Fourth  Edition.    Crown  8vo,  cloth  .  1/6 

"  Mr.  Tarn  is  so  thoroughly  master  of  his  subject,  that  although  the  treatise  was  founded  on 
the  works  of  others  he  has  given'it  a  distinct  value  of  his  own.  It  will  be  found  valuable  by  all 
students."— j^/^/Viter. 

A  TREATISE  ON  THE  STRENGTH  OF  MATERIALS. 

With  Rules  for  Application  in  Architecture,  the  Construction  of  Suspension 
Bridges,  Railways,  &c.  By  Peter  Barlow,  F.R.S.  A  new  Edition,  revised 
by  his  Sons,  P.  W.  Barlow,  F.R.S.,  and  W.  H.  Barlow,  F.R.S.  ;  to  which 
are  added.  Experiments  by  Hodgkinson,  Fairbairn,  and  Kirkaldy  ;  and 
Formulas  for  calculating  Girders,  &c.  Edited  by  Wm.  Humber,  A.M. Inst. C.E. 
Svo,  400  pp.,  with  19  Plates  and  numerous  Woodcuts,  cloth  .  .  .  18/0 
"  Valuable  alike  to  the  student,  tyro,  and  the  experienced  practitioner,  it  will  always  rank 
in  future  as  it  has  hitherto  done,  as  the  standard  treatise  on  that  particular  subject."— £n£ineer, 

EXPANSION  OF  STRUCTURES  BY  HEAT. 

By  John  Keily,  C.E.,  late  of  the  Indian  Public  Works  Department.  Crown 

Svo,  cloth  3/6 

The  aim  the  author  has  set  before  him,  viz.,  to  show  the  effects  of  heat  upon  metallic  and 
other  structures,  is  a  laudable  one,  for  this  is  a  branch  of  physics  upon  which  the  engineer  or 
arrhltpcr  r  n  ♦^nH  hut  iiff-l#»  rpdiahlp  and  comprehensive  data  in  hooks." -~-Buiiciet, 

CIVIL  ENGINEERING. 

By  Henry  Law,  M.Inst. C.E.  Including  a  Treatise  on  Hydraulic  Engi- 
neering by  G.  R.  Burnell,  M.Inst. C.E.  Seventh  Edition,  revised,  with 
Large  Additions  on  Recent  Practice  by  D.  Kinnear  Clark,  M.Inst. C.E. 

Crown  8vo,  cloth  6/6 

"An  admirable  volume,  which  we  warmly  recommend  to  young  engineers." — Builder. 

THE  PROGRESS  OF  ENGINEERING  (1863=6). 

By  Wm.  Humber,  A, M.Inst. C.E.  Complete  in  Four  Vols.  Containing  148 
Double  Plates,  with  Portraits  and  Copious  Descriptive  Letterpress.  Impl.  410, 
half-morocco.  Price,  complete,  £"1  2  1  2s.  \  or  each  Volume  sold  separately 
at  £3  3s.  per  Volume.    Descriptive  List  of  Contents  on  application. 

GAS  WORKS, 

Their  Construction  and  Arrangement,  and  the  Manufacture  and  Distribution 
of  Coal  Gas.  By  S.  Hughes,  C.E.  Ninth  Edition.  Revised,  with 
Notices  of  Recent  Improvements  by  Henry  O'Connor,  A. M.Inst. C.E. 

Crown  Svo,  cloth  6/- 

"  Will  be  of  infinite  service  alike  to  m  anufacturers,  distributors,  and  consumers." — Foretnan 
Engineer. 
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PNEUMATICS, 

Including  Acoustics  and  the  Phenomena  of  Wind  Currents,  for  the  use  of 
Beginners.    By  Charles  Tomlinson,  F.R.S.    Crown  8vo,  cloth    .    1  /Q 

FOUNDATIONS  AND  CONCRETE  WORKS. 

With  Practical  Remarks  on  Footings,  Planking,  Sand,  Concrete,  Beton, 
Pile-driving,  Caissons,  and  Cofferdams.    ByE.  Dobson.    Crown  8 vo.  1/6 

BLASTING  AND  QUARRYING  OF  STONE, 

For  Building  and  other  Purposes.  With  Remarks  on  the  Blowing  up  of 
Bridges.    By  Gen.  Sir  J.  Burgoyne,  K.C.B.    Crown  8vo,  cloth  .       .  1/6 

SAFE  RAILWAY  WORKING. 

A  Treatise  on  Railway  Accidents,  their  Cause  and  Prevention  ;  with  a  De- 
scription of  Modern  Appliances  and  Systems.  By  Clement  E  Stretton, 
C.E.  Third  Edition,  Enlarged.  Crown  8vo,  cloth  .  .  .  .3/6 
"A  book  for  the  engineer,  the  directors,  the  managers;  and,  In  short,  all  who  wish  for 

information  on  railway  matters  will  find  a  perfect  encyclopaedia  in  '  Safe  Railway  Working.'  "— 

Rail-way  Review. 


ENGINEERING  STANDARDS  COM- 
MITTEE'S PUBLICATIONS. 

The  Engineering  Standards  Committee  is  the  outcome  of  a 
Committee  appointed  by  the  Institution  of  Civil  Engineers  at  the  instance 
of  Sir  John  Wolfe  Barry,  K.C.B. ,  to  inquire  into  the  advisabihty  of 
Standardising  Rolled  Iron  and  Steel  Sections. 

The  Committee  is  supported  by  the  Institution  of  Civil  Engineers,  the 
Institution  of  Mechanical  Engineers,  the  Institution  of  Naval  Architects, 
the  Iron  and  Steel  Institute,  and  the  Institution  of  Electrical  Engineers  ; 
and  the  value  and  importance  of  its  labours  has  been  emphatically 
recognised  by  His  Majesty's  Government,  who  have  made  a  liberal  grant 
from  the  Public  Funds  by  way  of  contribution  to  the  financial  resources  of 
the  Committee. 

Reports  already  Published  : — 

1.  BRITISH  STANDARD  SECTIONS  (9  lists). 

Angles,  Equal  and  Unequal. — Bulb  Angles,  Tees  and  Plates.— 
Z  and  T  Bars.— Channels. — Beams,  Net  1  /O 

2.  TRAMWAY  RAILS  AND  FISH=PLATES:  STANDARD 

SECTIONS  AND  SPECIFICATION.  Net  21/0 

3.  REPORT  ON  THE  INFLUENCE  OF  GAUGE  LENGTH. 

By  Professor  W.  C.  Unwin,  F.R.S.  Net  2/6 

4.  PROPERTIES  OF  STANDARD  BEAMS. 

{Included  in  iVi?.  6.)  Net  \IQ 

5    STANDARD    LOCOMOTIVES    FOR    INDIAN  RAIL- 
WAYS. Net  1  0/6 

6.  PROPERTIES  OF  BRITISH  STANDARD  SECTIONS. 

Diagrams,  Definitions,  Tables,  and  Formulai.  Net  Q/Q 

7.  TABLES  OF  COPPER  CONDUCTORS  AND  THICK- 

NESSES OF  DUELECTRIC.  Net  2/6 

8.  SPECIFICATION  FOR  TUBULAR  TRAMWAY  POLES. 

IVet  5/0 

9.  SPECIFICATION  AND  SECTIONS  OF  BULL-HEADED 

RAILWAY  RAILS.  Net  10/6 

10.  TABLES  OF  PIPE  FLANGES.  Net  2/6 
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Engineering  Standards  Committee's  Reports— continued. 

11.  SPECIFICATION  &  SECTIONS  OF  FLAT -BOTTOM ED 

RAILWAY  RAILS.  JVe^  10/6 

12.  SPECIFICATION  FOR  PORTLAND  CEMENT,  2/6 

13.  SPECIFICATION  FOR  STRUCTURAL  STEEL  FOR 

SHIPBUILDING.  j\ret  2/6 

14.  SPECIFICATION  FOR  STRUCTURAL  STEEL  FOR 

MARINE  BOILERS.  JVe^  2/6 

16.  SPECIFICATIONS  AND  TABLES  FOR  TELEGRAPH 

MATERIALS.  Net  10/6 

17  INTERIM  REPORT  ON  ELECTRICAL  MACHINERY. 

Net  2/6 

19.  REPORT  ON  TEMPERATURE  EXPERIMENTS  ON 

FIELD  COIL5  OF  ELECTRICAL  MACHINES.  Net  5/0 

20.  BRITISH  STANDARD  SCREW  THREADS.      Net  2/6 

21.  BRITISH  STANDARD  PIPE  THREADS.  Net  2/6 

22.  REPORT    ON    EFFECT   OF   TEMPERATURE  ON 

INSULATING    MATERIALS.  Net  5/0 

23.  STANDARDS  FOR  TROLLEY  GROOVE  AND  WIRE. 

  Net  1 10 

MARINE  ENGINEERING,  SHIPBUILDING, 
NAVIGATION,  ETC. 

MARINE  ENGINES  AND  BOILERS. 

Their  Design  and  Construction.  A  Handbook  for  the  Use  of  Students, 
Engineers,  and  Naval  Constructors.  Based  on  the  Work  *' Berechnung  und 
Konstruktion  der  Schiffsmaschinen  und  Kessel,"  by  Dr.  G.  Bauer,  Engineer- 
in-Chief  of  the  Vulcan  Shipbuilding  Yard,  Stettin.  Translated  from  the  Second 
German  Edition  by  E.  M.  Donkin,  and  S.  Bryan  Donkin,  A.M.LC.E. 
Edited  by  Leslie  S.  Robertson,  Secretary  to  the  Engineering  Standards 
Committee,  M.I.C.E.,  M.I.M.E.,  M.I.N.A.,&c.  With  numerous  Illustrations 
and  Tables.    Medium  8vo,  cloth.  [Just  Published.    251-  Net. 

Summary  of  Contents:— part  I.— MAIN  ENGINES.— Determination  of  Cylin- 
der Dimensions.— The  Utilisation  of  Steam  in  the  Engine.— Stroke  of  Piston. 
—Number  of  Revolutions.— Turning  Moment,— Balancing  of  the  Moving  Parts. 
—Arrangement  of  Main  Engines.— Details  of  Main  Engines.— The  Cylinder.— 
Valves.— Various  Kinds  of  Valve  Gear. -Piston  Rods.— Pistons.— Connecting 
Rod  and  Crosshead. —Valve  Gear  Rods.— Bed  Plates.  —  Engine  Columns,— 
Reversing  and  Turning  Gear.  PART  II.— PUMPS.— Air,  Circulating  Feed,  and 
AUXILIARY  pumps.    PART  III.— SHAFTING,  RESISTANCE  OF  SHIPS,  PROPELLERS. 

—Thrust  Shaft  and  Thrust  Block.— Tunnel  Shafts  and  plummer  Blocks.— 
SHAFT  Couplings.— Stern  tube.— The  Screw  propeller.— Construction  of  the 
SCREW.  PART  IV.— PIPES  AND  CONNECTIONS.-General  Remarks,  Flanges, 
Valves,  &c.— Under  Water  Fittings.— Main  steam,  Auxiliary  Steam,  and 
Exhaust  Piping.— Feed  Water,  Bilge,  Ballast  and  Circulating  Pipes.  PART  v.— 
STEAM  BOILERS.— Firing  and  the  Generation  of  Steam.— Cylindrical  Boilers. 
—  LOCOMOTIVE  Boilers.  —  Water-Tube  Boilers.  —  Small  Tube  Water-Tube 
Boilers.— Smoke  Box.— Funnel  and  Boiler  Lagging.— Forced  Draught.— Boiler 
Fittings  and  mountings.  PART  VI.— MEASURING  INSTRUMENTS.  PART  VII.— 
VARIOUS  details.— Bolts,  nuts,  screw  threads,  &c.— platforms,  gratings. 
Ladders.  —  Foundations.  —  Seatings.  —  Lubrication  Ventilation  of  Engine 

ROOMS.— RULES  FOR  SPARE  GEAR.    PART  VIII.— ADDITIONAL  TABLES. 

"This  handsome  volume  contains  a  comprehensive  account  of  the  design  and  construction  of 
modern  marine  engines  and  boilers.  Its  arrangement  is  excellent,  and  the  numerous  illustrations 
represent  recent  practice  for  all  classes  of  warships  and  vessels  of  the  mercantile  marine.  His 
position  as  Engineer-in-Chief  of  the  great  Vulcan  Works  at  Stettin  gave  the  author  special  facihties 
for  selecting  illustrations  from  the  practice  of  that  firm,  which  has  built  many  of  the  swiftest  types 
of  steamships  for  both  war  and  commerce.  Other  German  firms  and  the  German  Admiralty  have 
been  en ually  generous  in  contributing  information,  while  a  large  proportion  of  the  illustrations  is 
drawn  from  English  technical  journals  and  the  proceedings  of  our  engineering  societies.  American 
practice  is  also  represented.  The  compilation  has  been  laborious,  no  doubt,  but  it  constitutes  a 
valuable  book  of  reference  and  a  treasury  of  information.  The  English  editor  and  his  assistants 
liave  done  their  work  well,  both  in  translation  and  in  the  conversion  of  metric  to  EngHsh  measures." 
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THE    NAVAL    ARCHITECT'S    AND  SHIPBUILDER'S 

POCKET-BOOK 

Of  Formulae,  Rules,  and  Tables,  and  Marine  Engineer's  and  Surveyor's  Handy 
Book  of  Reference.  By  Clement  Mackrow,  M.I.N. A.  Eighth  Edition, 
carefully  Revised  and  Enlarged.    Fcap.,  leather     ....  JVei    1 12/6 

SUMMARY  OF  CONTENTS :— SIGNS  AND  SYMBOLS,  DECIMAL  FRACTIONS.— TRIGO- 
NOMETRY.—PRACTICAL  GEOMETRY.— MENSURATION.— Centres  and  Moments  of 
Figures.— MOMENTS  of  Inertia  and  Radii  Gyration.— Algebraical  Expressions 
FOR  Simpson's  rules.— Mechanical  Principles.— Centre  of  Gravity.— Laws  of 
Motion.— Displacement,  Centre  of  buoyancy.— Centre  of  Gravity  of  Ship's 
Hull.— STABILITY  curves  and  Metacentres.— Sea  and  Shallovz-water  Waves. 
—ROLLING  of  Ships.— Propulsion  and  Resistance  of  Vessels.— Speed  Trials.— 
Sailing,  Centre  of  Effort.— Distances  down  Rivers,  Coast  Lines.— Steering  and 
Rudders  of  Vessels.— Launching  Calculations  and  Velocities.— Weight  of 
Material  and  Gear. —  Gun  Particulars  and  weight.— Standard  Gauges.— 
Riveted  Joints  and  Riveting.— Strength  and  Tests  of  Materials.— Binding 
and  Shearing  Stresses. —Strength  of  Shafting,  Pillars,  Wheels,  &c. — 
Hydraulic  Data,  &c.  —  Conic  Sections,  Catenarian  Curves.  —  Mechanical 
Powers,  work.— Board  of  Trade  Regulations  for  Boilers  and  engines.— Board 
of  Trade  Regulations  for  Ships.— Lloyd's  Rules  for  Boilers.— Lloyd's  Weight 
of  Chains.— Lloyd  s  Scantlings  for  Ships.— Data  of  Engines  and  Vessels.— 
ships'  Fittings  and  Tests.— Seasoning  Preserving  Timber.— Measurement  of 
Timber.— ALLOYS,  Paints,  Varnishes.— Data  for  Stowage.— Admiralty  Trans- 
port Regulations.  —  Rules  for  Horse-power,  Screw  Propellers,  &c.— Per- 
centages FOR  Butt  Straps.— Particulars  of  Yachts.— Masting  and  Rigging. 
—  Distances  OF  Foreign  Ports. —Tonnage  Tables.— Vocabulary  of  French  and 
English  Terms.— English  weights  and  Measures.— Poreign  weights  and  Mea- 
sures.—Decimal  Equivalents.— Useful  Numbers.— Circular  Measures.— Areas 
OF  AND  Circumferences  of  Circles.— Areas  of  Segments  of  Circles.— Tables 

OF  SQUARES  AND  CUBES  AND  ROOTS  OF  NUMBERS.— TABLES  OF  LOGARITHMS  OF  NUM- 
BERS.—TABLES  OF  HYPERBOLIC  LOGARITHMS.— TABLES  OF  NATURAL  SiNES.  TANGENTS, 
—TABLES  OF  LOGARITHMIC  SiNES,  TANGENTS.  &C. 

"  In  these  days  of  advanced  knowledg^e  a  work  like  this  Is  of  the  greatest  value.  It  contains 
a  vast  amount  of  information.  We  unhesitatingly  say  that  it  is  the  most  valuable  compilation  for  its 
specific  purpose  that  has  ever  been  printed.  No  navcil  architect,  engineer,  surveyor,  seaman, 
wood  or  iron  shipbuilder,  can  afford  to  be  without  this  work."— A auizcal  Magazine. 

"  Should  be  used  bj'  all  wh'-  are  engaged  in  the  construction  or  design  of  vessels.  .  .  .  Will 
be  found  to  contain  the  most  useful  tables  and  formulae  required  by  shipbuilders,  collected  from  the 
best  authorities,  and  put  together  in  a  popular  and  simple  form.  It  is  of  exceptional  merit." — 
En^  ineer. 

"A  pocket-book  of  this  description  must  be  a  necessity  in  the  shipbuilding  trade.  It  con- 
tains a  mass  of  useful  information  cJearly  expressed  and  presented  in  a  handy  form." — Marine 

Efigineer. 

WANNAN'5  MARINE  ENQiNEER'5  GUIDE 

To  Board  of  Trade  Examinations  for  Certificates  of  Competency.  Containing 
all  Latest  Questions  to  Date,  with  Simple,  Clear,  and  Correct  Solutions  ; 
302  Elementary  Questions  with  Illustrated  Answers,  and  Verbal  Questions 
and  Answers  complete  Set  of  Drawings  with  Statements  completed.  By 
A.  C.  Wannan,C.E.,  Consulting  Engineer,  and  E.  W.  I.  Wannan,  M.I.M.E., 
Certificated  First  Class  Marine  Engineer.  With  numerous  Engravings.  Fourth 
Edition,  Enlarged.    500  pages.    Large  crown  8vo,  cloth    .  Net  10/6 

"  The  book  is  clearly  and  plainly  written  and  avoids  unnecessary  explanations  and  formulas, 
and  we  consider  it  a  valuable  book  for  students  of  marine  evigm&&xmg." —Nautical  Magazine. 

WANNAN'S  MARINE  ENQINEER'5  POCKET-BOOK, 

Containing  Latest  Board  of  Trade  Rules  and  Data  for  Marine  Engineers. 
By  A.  C.  Wannan.    Third  Edition,  Revised,  Enlarged,  and  Brought  up  to 

Date.    Square  i8mo,  with  thum.b  Index,  leather  6/0 

"There  is  a  great  deal  of  useful  information  in  this  little  pocket-book.     It  is  of  the  rule-of- 

thumb  order,  and  is,  on  that  account,  well  adapted  to  the  uses  of  the  sea-going  engineer." — 

EngiHeer. 

MARINE  ENGINES  AND  STEAM  VESSELS. 

By  R.  Murray,  C.E.  Eighth  Edition,  thoroughly  Revised,  with  Additions 
by  the  Author  and  by  George  Carlisle,  C.E.    Crown  8vo,  cloth    .  4/6 

"  An  indispensable  manual  for  the  student  of  marine  engineering." — Liverpool  Meratry. 

ELEMENTARY  MARINE  ENGINEERING. 

A  Manual  for  Young  Marine  Engineers  and  Apprentices.  By  J.  S.  Brewer. 
Crown  8vo,  cloth        .  •       •  1/^ 

"  A  useful  introduction  to  the  more  elaborate  X^yX-hoo^A." —Scois^nan. 


CROSBY  LOCK  WOOD  ^  SON'S  CATALOGUE. 


CHAIN  CABLES  AND  CHAINS. 

Comprising  Sizes  and  Curves  of  Links,  Studs,  &c.,  Iron  for  Cables  and  Chains, 
Chain  Cable  and  Chain  Making,  Forming  and  Welding  Links,  Strength  of 
Cables  and  Chains,  Certificates  for  Cables,  Marking  Cables,  Prices  of  Chain 
Cables  and  Chains,  Historical  Notes,  Acts  of  Parliament,  Statutory  Tests, 
Charges  for  Testing,  List  of  Manufacturers  of  Cables,  &c.,  &c.  By 
Thomas  W.  Traill,  F.E.R.N.,  M.Inst.C.E.,  Engineer-Surveyor-in-Chief, 
Board  of  Trade,  Inspector  of  Chain  Cable  and  Anchor  Proving  Establishments, 
and  General  Superintendent,  Lloyd's  Committee  on  Proving  Establishments. 
With  numerous  Tables,  Illustrations,  and  Lithographic  Drawings.  Folio, 

cloth  £2  2s. 

•'It  contains  a  vast  amount  of  valuable  information.  Nothing'  seems  to  be  wanting  to  make  it 
a  complete  and  standard  work  of  reference  on  the  subject. "—A^anh'cai  Mao^azine. 

THE  SHIPBUILDING  INDUSTRY  OF  GERMANY. 

Compiled  and  Edited  by  G.  Lehmann-Felskowski.  With  Coloured  Prints, 
Art  Supplements,  and  numerous  Illustrations  throughout  the  text.  Super- 
royal  4to,  cloth   -AVi'lO/B 

SHIPS  AND  BOATS. 

By  W.  Bland.  With  numerous  Illustrations  and  Models.  Tenth  Edition. 
Crown  8vo,  cloth       .       i  •       •    1  /6 

SHIPS  FOR  OCEAN  AND  RIVER  SERVICE, 

Principles  of  the  Construction  of .  By  H.  A.  Sommerfeldt.  Crown  8vo  1/6 

AN  ATLAS  OF  ENGRAVINGS 

To  illustrate  the  above.  Twelve  large  folding  Plates.  Royai  4to,  cloth  7/6 

NAVAL  ARCHITECTURE. 

An  Exposition  of  the  Elementary  Principles.  By  J.  Peake.  Cr.  8vo, 
cloth  3/6 

THE  ART  AND  SCIENCE  OF  SAILMAKING. 

By  Samuel  B.  Sadler,  Practical  Sailmaker,  late  in  the  employment  of 
Messrs.  Ratsey  and  Lapthorne,  of  Cowes  and  Gosport.     Plates.    4to,  cloth 

12/6 

"  This  extremely  practical  work  gives  a  complete  education  in  all  the  branches  of  the  manu. 
facture,  cutting  out,  roping,  seaming,  and  goring.  It  is  copiously  illustrated,  and  will  form  a  first- 
rate  text-book  and  ^u\d&."—Po7-tsmouth  Times. 

SAILS  AND  SAIL=MAK1NG. 

With  Draughting,  and  the  Centre  of  Effort  of  the  Sails.  Weights  and 
Sizes  of  Ropes  ;  Masting,  Rigging,  and  Sails  of  Steam  Vessels,  &:c.  By 
R.  Kipping,  N.A.    Crown  8vo,  cloth   2/6 

MASTING,  MAST=MAKING,  AND  RIGGING  OF  SHIPS. 

Also  Tables  of  Spars,  Rigging,  Blocks;  Chain, Wire, and  Hemp  Ropes,  &c., 
relative  to  every  class  of  vessels.    By  R.  Kipping.    Crown  8vo,  cloth  2/0 

SEA  TERMS,  PHRASES,  AND  WORDS 

(Technical  Dictionary  of)  used  in  the  English  and  French  languages 
(English- French,  French-English).  For  the  Use  of  Seamen,  Engineers,  Pilots. 
Shipbuilders,  Shipowners,  and  Ship-brokers.  Compiled  by  W.  Pirrie,  late  of 
the  African  Steamship  Company.    Fcap.  8vo,  cloth  limp        .       .  .5/0 

"  This  volume  will  be  highly  appreciated  by  seamen,  engineers,  pilots,  shipbuilders  and  ship- 
owners.   It  will  be  found  wonderfully  accurate  and  corviplete." —Scotsman. 

SAILOR'S  SEA  BOOK: 

A  Rudimentary  Treatise  on  Navigation.    By  James  Greenwood,  B.A. 
With  numerous  Woodcuts  and  Coloured  Plates.     New  and  Enlarged 
Edition.    By  W.  H.  Rosser.    Crown  8vo,  cloth       ....  2/6 
*•  Is  perhaps  the  best  and  simplest  epitome  of  navigation  ever  compiled."— /^zV/i/. 


MARINE  ENGINEERING,  NAVIGATION,  (Shc. 


PRACTICAL  NAVIGATION. 

Consisting  of  the  Sailor's  Sea  Book,  by  J.  Greenwood  and  W.  H.  Rosser; 
together  with  Mathematical  and  Nautical  Tables  for  the  Working  of  the 
Problems,  by  H.  Law,  C.E.,  and  Prof,  J.  R.  Young  ....  7  O 
"A  vast  amount  ot  information  is  contained  in  this  volume,  and  we  fancy  in  a  very  short 

time  that  it  will  be  seen  in  the  library  of  almost  every  ship  or  yacht  a.iioat."—I/unt's  Yachting 

Mai^azine. 

NAVIGATION  AND  NAUTICAL  ASTRONOMY, 

In  Theory  and  Practice.  By  Prof.  J.  R.  Young.  Crown  8vo,  cloth  .  2/6 
A  very  complete,  thoroag-h,  and  useful  manual  for  the  young  i\diV\'g^Xox"— Observatory. 

MATHEMATICAL  TABLES, 

For  Trigonometrical,  Astronomical,  and  Nautical  Calculations ;  to  which  is 
prefixed  a  Treatise  on  Logarithms,  by  H.  Law,  C.E.  With  Tables  for 
Navigation  and  Nautical  Astronomy.  By  Prof.  J.  R.  Young.  Crown  8vo, 
cloth  4/0 
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THE  OIL  FIELDS  OF  RUSSIA  AND  THE  RUSSIAN 

PETROLEUM  INDUSTRY. 

A  Practical  Handbook  on  the  Exploration,  Exploitation,  and  Management 
of  Russian  Oil  Properties,  including  Notes  on  the  Origin  of  Petroleum  in 
Russia,  a  Description  of  the  Theory  and  Practice  of  Liquid  Fuel,  and  a 
Translation  of  the  Rules  and  Regulations  concerning  Russian  Oil  Properties. 
By  A.  Beeby  Thompson,  A.M.LM.E.,  late  Chief  Engineer  and  Manager  of 
the  European  Petroleum  Company's  Russian  Oil  Properties.  About  500  pp. 
With  numerous  Illustrations  and  Photographic  Plates,  and  a  Map  of  the 
Balakhany-Saboontchy-Romany  Oil  Field.    Royal  8vo,  cloth.    Net  £3  3s. 

MECHANICS  OF  AIR  MACHINERY. 

By  Dr.  J  Weishach  and  Prof.  G.  Herrma>;n.  Authorized  Tran  lation 
with  an  Appendix  on  American  Practice  by  A.  Trowbridge,  Ph.B.,  Adjunct 
Professor  of  Mechanical  Engineering,  Columbia  University.  Royal  8  o,  c  oth. 

\JusT  Puhlishea.    Aet  1  8/0 
Summary  of  Contents :— The  Movement  of  Air.— N  >tural  and  Artificial 
VENTILATION.  —  Blowing-Engines  ; —Vacuum  Pumps  ;  Tuyeres;  Hot-air  blast; 
Work  Perforisied  by  Blowers  ;  Blast-rrsf.r\'oirs  ;  piston-blowers.— Compres- 
sors.—rotary  Blowers.— Fans.— Recent  A>.ierican  Practice  &c. 

MACHINERY  FOR  METALLIFEROUS  MINES. 

A  Practical  Treatise  for  Mining  Engineers,  Metallurgists,  and  Managers  of 
Mines.  By  E.  Henry  Davies,  M.E..  F.G.S.  600  pp.  With  Folding  Plates 
and  other  Illustrations.    Medium  8vo.  cloth       ....      Net  Q.^IQ 

"  Deals  exhaustively  with  the  many  and  complex  details  which  go  to  make  up  the  sum  total  of 
machinery  and  other  requirements  for  the  successful  working  of  metalliferous  mines,  and  as  a  book 
of  ready  reference  is  of  the  highest  value  to  mine  managers  and  directors." — Mining-  Journal. 

THE  DEEP  LEVEL  MINES  OF  THE  RAND, 

And  their  Future  Development,  considered  from  the  Commercial  Point  of  View. 
By  G.  A.  Denny  (of  Johannesburg).  M.N.ET.M.E.,  Consulting  Engineer  to 
the  General  Mining  and  Finance  Corporation,  Ltd.,  of  London,  Berlin,  Paris, 
and  Johannesburg.    Fully  Illustrated  with  Diagrams  and  Folding  Plates. 

Royal  8vo,  buckram   Net  25'0 

"  Mr.  Denny  by  ronfining  himself  to  the  consideration  of  the  future  of  the  deep-level  mines 
of  the  Rand  breaks  new  ground,  and  by  dealing  with  the  subject  rather  from  a  commercial  stand- 
point than  from  a  scientific  one,  appeals  to  a  wide  circle  of  readers.  The  book  cannot  fail  to  prove 
of  very  great  value  to  investors  in  South  African  xa\x\&%.  '' —Mining  yournal. 

PROSPECTING  FOR  GOLD. 

A  Handbook  of  Practical  Information  and  Hints  for  Prospectors  based  on 
Personal  Experience.  By  Daniel  J.  Rankin,  F.R.S.G.S.,  M. R. A. S.,  formerly 
Manager  of  the  Central  African  Company,  and  Leader  of  African  Gold  Pros- 
pecting Expeditions.    With  Illustrations  specially  Drawn  and  Engraved  for 

the  Work.    Fcap.  8vo,  leather  Net  7/6 

"This  well-compiled  book  contains  a  collection  of  the  richest  gems  of  useful  knowledge  for 

the  pro?pe-tor  s  benefit.    A  special  table  is  given  to  accelerate  the  spotting  at  a  glance  of  minerals 

associated  with  ^o\^." —Mining  Journal, 
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THE  METALLURGY  OF  QOLD. 

A  Practical  Treatise  on  the  Metallurgical  Treatment  of  Gold-bearing  Ores. 
Including  the  Assaying,  Melting,  and  Refining  of  Gold.    By  M.  Eissler, 
M.Inst. M.M.     Fifth  Edition,  Enlarged.     With  over  300  Illustrations  and 
numerous  Folding  Plates.   Medium  8vo,  cloth       ....    IVet  Q'\  10 
"  This  book  thoroughly  deserves  its  title  of  a  *  Practical  Treatise.'   The  whole  process  of  gold 
mining:,  from  the  breaking  of  the  quartz  to  the  assay  of  the  bullion,  is  described  in  clear  and  orderly 
narrative  and  with  much,  but  not  too  much,  fulness  of  detail." — Saturday  Rewetv. 

THE  CYANIDE  PROCESS  OF  GOLD  EXTRACTION, 

And  its  Practical  Application  on  the  Witwatersrand  Gold  Fields  and  elsewhere. 

By   M.  Eissler,  M.Inst. M.M,     With  Diagrams  and  Working  Drawings. 

Thiid  Edition,  Revised  and  Enlarged.  8vo,  cloth  ....  Net  y IS 
"  This  book  is  just  what  was  needed  to  acquaint  mining  men  with  the  actual  working  of  a 
process  which  is  not  only  the  most  popular,  but  is,  as  a  general  rule,  the  most  successful  for  the 
extraction  of  gold  from  tailings." — Mining-  journal, 

DIAMOND  DRILLING  FOR  GOLD  &  OTHER  MINERALS. 

A  Practical  Handbook  on  the  Use  of  Modern  Diamond  Core  Drills  in  Pro- 
specting and  Exploiting  Mineral-Bearing  Properties,  including  Particulars  of 
the  Costs  of  Apparatus  and  Working.  By  G.  A.  Denny,  M.N.E.Inst.M.E., 
M.Inst. M.M.  Medium  8vo,  168  pp.,  with  Illustrative  Diagrams  .  12/6 
"  There  is  certainly  scope  for  a  work  on  diamond  drilling,  and  Mr.  Denny  deserves  grateful 
recognition  for  supplying  a  decided  want." — Mining- yournaL 

GOLD  ASSAYING. 

A  Practical  Handbook,  giving  the  Modus  Operandi  for  the  Accurate  Assay  of 
Auriferous  Ores  and  Bullion,  and  the  Chemical  Tests  required  in  the  Processes 
of  Extraction  by  Amalgamation,  Cyanidation,  and  Chlorination.  With  an 
Appendix  of  Tables  and  Statistics.  By  H.  Joshua  Phillips,  F.I.C.,  F.C.S., 
Assoc. Inst. C.E.,  Author  of  "  Engineering  Chemistry,"  &c.  With  Numerous 
Illustrations.    Large  Crown  Bvo,  cloth  Net  7/6 

FIELD  TESTING  FOR  GOLD  AND  SILVER. 

A  Practical  Manual  for  Prospectors  and  Miners.  By  W.  H.  Merritt, 
M.N.E.Inst.M.E.,  A.R.S.M.,  &c.     With  Photographic  Plates   and  other 

Illustrations.      Fcap.  Bvo,  leather  Net  6/0 

"As  an  instructor  of  prospectors'  classes  Mr.  Merritt  has  the  advantage  of  knowing 
exactly  the  information  likely  to  be  most  valuable  to  the  miner  in  the  field.  The  contents  cover 
all  the  details  of  sampling  and  testing  gold  and  silver  ores.  A  useful  addition  to  a  prospector's 
kit." — Mining  journal, 

THE  PROSPECTOR'S  HANDBOOK. 

A  Guide  for  the  Prospector  and  Traveller  in  search  of  Metal-Bearing  or  other 
Valuable  Minerals.    By  J.  W.  Anderson,  M.A.  (Camb.),  F.R.G.S.  Tenth 
Edition.    Small  crown  8vo,  3/6  cloth  ;  or,  leather       ....  4/6 
"  Will  supply  a  much-felt  want,  especially  among  Colonists,  in  whose  way  are  so  often  thrown 
many  mineralogical  specimens  the  value  of  which  it  is  difficult  to  determine." — Engineer. 

"  How  to  find  commercial  minerals,  and  how  to  identify  them  when  they  are  found,  are  the 
leading  points  to  which  attention  is  directed," — Mining  yournai, 

THE  METALLURGY  OF  SILVER. 

A  Practical  Treatise  on  the  Amalgamation,  Roasting,  and  Lixiviation  of  Silver 
Ores.  Including  the  Assaying,  Melting,  and  Refining  of  Silver  Bullion.  By 
M.  Eissler,  M.Inst.M.M.  Fifth  Edition.  Crown  8vo,  cloth  .  10/6 
A  practical  treatise,  and  a  technical  work  which  we  are  convinced  will  supply  a  long-felt 

want  amongst  practical  men,  and  at  the  same  time  be  of  value  to  students  and  others  indirectly 

connected  with  the  indxxstnes."— Mining  Journal. 

THE  HYDRO=METALLURQY  OF  COPPER. 

Being  an  Account  of  Processes  Adopted  in  the  Hydro-Metallurgical  Treat- 
ment of  Cupriferous  Ores,  Including  the  Manufacture  of  Copper  Vitriol,  with 
Chapters  on  the  Sources  of  Supply  of  Copper  and  the  Roasting  of  Copper  Ores. 
By  M.  Eissler,  M.Inst.M.M.    8vo,  cloth       ....       AVif  1  2/6 
"  In  this  volume  the  various  processes  for  the  extraction  of  cooper  by  wet  methods  are  fully 
detailed.    Costs  are  given  v/h<-n  available,  and  a  great  deal  of  useful  information  about  the  copper 
industry  of  tlift  world  is  presented  in  an  interesting  and  attractive  manner."— Mining  journal. 
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THE  METALLURGY  OF  ARGENTIFEROUS  LEAD. 

A  Practical  Treatise  on  the  Smelting  of  Silver-Lead  Ores  and  the  Refining  of 
Lead  Bullion.  Including  Reports  on  various  Smelting  Establishments  and 
Descriptions  of  Modern  Smelting  Furnaces  and  Plants  in  Europe  and  America. 
By  M.  EissLER,  M.Inst. M.M.  Crown  8vo,  cloth  ....  12/6 
"  The  numerous  metallurgical  processes,  which  are  fully  and  extensively  treated  of,  embrace 

all  the  stages  experienced  in  the  passage  of  the  lead  from  the  various  natural  states  to  its  Issue  from 

the  refinery  as  an  article  of  commerce." — Practical  Engineer. 

METALLIFEROUS  MINERALS  AND  MINING. 

By  D.  C.  Davies,  F.G.S.  Sixth  Edition,  thoroughly  Revised  and  much 
Enlarged  by  his  Son,  E.  Henry  Davies,  M.E.,  F.G.S.    600  pp.,  v/ith  173 

Illustrations.    Large  crown  8vo,  cloth  N&t  1  2/6 

Neither  the  practical  miner  nor  the  general  reader,  interested  In  mines,  can  have  a  better 
book  for  his  companion  and  his  ^vlx^q" —Mining  jfournaL 

EARTHY  AND  OTHER  MINERALS  AND  MINING. 

By  D.  C.  Davies,  F.G.S.,  Author  of  "  Metalliferous  Minerals,"  &c.  Third 
Edition,  Revised  and  Enlarged  by  his  Son,  E.  Henry  Davies,  M.E.,  F.G.S. 

With  about  loo  Illustrations.    Crown  8vo,  cloth  1  2/6 

"  We  do  not  remember  to  have  met  with  any  English  work  on  mining  matters  that  contains 
the  same  amount  of  information  packed  in  equally  convenient  loxva." —Academy. 

BRITISH  MINING. 

A  Treatise  on  the  History,  Discovery,  Practical  Development,  and  Future 
Prospects  of  Metalliferous  Mines  in  the  United  Kingdom.  By  Robert 
Hunt,  F.R.S.,  late  Keeper  of  Mining  Records.  Upwards  of  950  pp.,  with 
230  Illustrations.  Second  Edition,  Revised.  Super-royal  Svo,  cloth  £2  2$. 

POCKET-BOOK  FOR  MINERS  AND  METALLURGISTS. 

Comprising  Rules,  Formulae,  Tables,  and  Notes  for  Use  in  Field  and  Office 
Work.    By  F.  Danvers  Power,  F.G.S.,  M.E.    Second  Edition,  Corrected. 

Fcap.  Svo,  leather  9/0 

This  excellent  book  is  an  admirable  example  of  its  kind,  and  ought  to  find  a  large  sale 
amongst  Enghsh-speaking  prospectors  and  mining  ^T^^Ti&ax^"— Engineering. 

THE  MINER'S  HANDBOOK. 

A  Handy  Book  of  Reference  on  the  subjects  of  Mineral  Deposits,  Mining 
Operations,  Ore  Dressing,  &c.  For  the  Use  of  Students  and  others  interested 
in  Mining  Matters.  Compiled  by  John  Milne,  F.R.S.,  Professor  of  Mining 
in  the  Imperial  University  of  Japan.  Third  Edition.  Fcap.  Svo,  leather  7/S 
"  Professor  Milne's  handbook  is  sure  to  be  received  with  favour  by  all  connected  with 
mining,  and  will  be  extremely  popular  among  sXMdj&wt%."—Athenaum. 

IRON  ORES  of  GREAT  BRITAIN  and  IRELAND. 

Their  Mode  of  Occurrence,  Age  and  Origin,  and  the  Methods  of  Searching  for 
and  Working  Them.  With  a  Notice  of  some  of  the  Iron  Ores  of  Spain.  By 
J.  D.  Kendall,  F.G.S.,  Mining  Engineer.    Crown  Svo,  cloth  .       .  16/0 

METALLURGY  OF  IRON. 

Containing  History  of  Iron  Manufacture,  Methods  of  Assay,  and  Analyses 
of  Iron  Ores,  Processes  of  Manufacture  of  Iron  and  Steel,  &c.  By 
H.  Bauermant,  F.G.S,,  A.R.S.M.  With  numerous  Illustrations.  Sixth 
Edition,  revised  and  enlarged.  Crown  Svo,  cloth  .  .  .  .  5/0 
"  Carefully  written,  it  has  the  merit  of  brevity  and  conciseness,  as  to  less  important  points; 
while  all  material  matters  are  very  fully  and  thoroughly  entered  m.\.o  "Siandard. 

MINE  DRAINAGE. 

A  Complete  Practical  Treatise  on  Direct-Acting  Underground  Steam 
Pumping  Machinery.  By  Stephen  Michell.  Second  Edition.  Re-written 
and  Enlarged.   With  250  Illustrations.   Royal  Svo,  cloth      .      '  Net  2.^10 

HORIZONTAL  PUMPING  ENGINES.— ROTARY    AND  NON-ROTARY  HORIZONTAL 

Engines.— Simple  AND  COMPOUND  Steam  pumps.— VERTICAL  PUMPING  ENGINES.— 
Rotary  and  Non-Rotary  Vertical  Engines.—  Simple  and  Compound  Steam 
Pumps.  —  Triple-Expansion  Steam  Pumps.  —  Pulsating  Steam  Pumps.  —  Pump 
Valves.— Sinking  Pumps,  &c.,  &c. 

"This  volume  contains  an  immense  amount  of  Important  and  interesting  new  matter. 
The  book  should  undoubtedly  prove  of  great  use  to  all  who  wish  for  information  on  the  sub- 
j ect. " —  The  Engineer , 
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ELECTRICITY  AS  APPLIED  TO  MINING. 

By  Arnold  Lupton,  M.Inst.C.E.,  M.I.M.E.,  M.I.E.E.,  late  Professor  of 
Coal  Mining  at  the  Yorkshire  College,  Vi.  toria  University,  Minine  Engineer 
and  Colliery  Manager;  G.  D.  Aspinall  Parr,  M.I  E.E..  A.M.I.M.E., 
Associate  of  the  Central  Technical  College,  City  and  Gnilds  of  London.  Head 
of  the  Electrical  Engineering  Department,  Yorkshire  College,  Victoria 
University  ;  and  Herbert  Perkin,  M.I.M.E..  Certificated  Colliery  Manager, 
Assistant  Lecturer  in  the  Mining  Department  of  the  Yorkshire  Colleee, 
Victoria  University.  With  about  170  Illustrations.  Second  Edition,  Revised 
and  Enlarged.  Medium  8vo,  cloth.  [Just  Published.    Net  1  2/0 

(For  Summary  of  Contents,  see  page  29.) 

THE  COLLIERY  MANAGER'S  HANDBOOK. 

A  Comprehensive  Treatise  on  the  Laying-out  and  Working  of  Collieries, 
Designed  as  a  Book  of  Reference  for  Colliery  Managers,  and  for  the  Use  of  Coal- 
Mining  Students  preparing  for  First-class  Certificates.  By  Caleb  Pamely, 
Mining  Engineer  and  Surveyor  ;  Member  of  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers ;  and  Member  of  the  South  Wales  Institute 
of  Mining  Engineers.  With  over  1,000  Diagrams,  Plans,  and  other  Illustra- 
tions.   Fifth  Edition,  Carefully  Revised  and  Greatly  Enlarged.    1,200  pp. 

Medium  8 vo,  cloth  Net    £1  5  s. 

Geology.— Search  for  Coal.— Mineral  Leases  and  other  Holdings.— 
Shaft  Sinking.— Fitting  Up  the  Shaft  and  Surface  Arrangements.— Steam 
Boilers  and  their  Fittings.— Timbering  and  Walling.-  Narrow  work  and 
Methods  of  working.  —  Underground  Conveyance.  -  Drainage.— The  Gases 
met  with  in  Mines;  Ventilation.  —  On  the  Friction  of  Air  in  Mines. —  The 
Priestman  Oil  Engine  ;  Petroleum  and  Natural  Gas.  —  Surveying  and 
Planning.— Safety  Lamps  and  Firedamp  Detectors.— Sundry  and  Incidental 
Operations  and  Appliances.— Colliery  Explosions.— Miscellaneous  Questions 

AND    answers.— ^/A^itjfiAr;    SUMMARY   OF    REPORT    OF    H.M.     COMMISSIONERS  ON 

Accidents  in  Mines. 

"  Eminently  suited  to  the  purpose  for  which  it  Is  intended,  being  clear  Interesting,  exhaustive, 
rich  in  detail,  and  up  to  date,  giving  descriptions  of  the  latest  machines  ir  every  department.  A 
mining  engineer  could  scarcely  go  wrong  who  followed  this  work." — Co/Jf'ery  Guardian. 

"  Mr.  Pamely  has  not  only  ^ven  us  a  comprehensive  reference  Dook  of  a  very  high  order 
suitable  to  the  requirements  of  mming  engineers  and  colliery  managers,  but  has  also  provided 
mining  students  with  a  class-book  that  is  as  interesting  as  it  is  xasXtnCtwo." —Colliery  Manag-er. 

"This  Is  the  most  complete  'all-round'  work  on  coai-minmg  published  in  the  English 
language.  .  .  .  No  library  of  coal-mlning  books  is  complete  without  KX."— Colliery  Engineer 
(Scranton.  Pa.,  U.S.A  ). 

PRACTICAL  COAL  MINING. 

An  Elementary  Class-Book  for  the  Use  of  Students  attending  Classes  in  Pre- 
paration for  the  Board  of  Education  and  County  Council  Examinations,  or 
Qualifying  for  First  or  Second  Class  Colliery  Managers'  Certificates.  By 
T.  H.  CocKiN,  Member  of  the  Institution  of  Mining  Engineers,  Certificated 
Colliery  Manager,  Lecturer  on  Coal-Mining  at  Sheffield  University  College. 
With  Map  of  the  British  Coal-fields  and  over  200  Illustrations  specially  Drawn 
and  Engraved  for  the  Work.  440  pages,  Crown  8vo,  cloth  .  .  Net  4/6 
"  The  st3^1e  of  exposition  is  lucid,  the  diagrams  are  clear,  and  as  a  '  first-book'  to  put  into  the 

hands  of  an  embryonic  colliery  manager,  the  volume  is  an  unquestionable  success." — Mining 

Jo7cr7ial. 

COLLIERY  WORKING  AND  MANAGEMENT. 

Comprising  the  Duties  of  a  Colliery  Manager,  the  Oversight  and  Arrange* 
ment  of  Labour  and  Wages,  and  the  different  Systems  of  Working  Coal 
Seams.     By  H.  F.  Bulman  and  R.  A.  S.  Redmayne.     350  pp.,  with 
28   Plates  and  other   Illustrations,   including   Underground  Photographs. 
Medium  8vo,  cloth.  15/0 
*'  This  Is,  indeed,  an  admirable  Handbook  for  Colliery  Managers,  In  fact  It  Is  an  indispensable 
adjunct  to  a  Colliery  Manager's  education,  as  well  as  being  a  most  useful  and  interesting  work 
on  the  subject  for  all  who  in  any  way  have  to  do  with  coal  mining.    The  underground  photographs 
are  an  attractive  feature  of  the  work,  being  very  lifelike  and  necessarily  true  representations  of  the 
scenes  they  depict."— Colliery  Guardian, 

NOTES  AND  FORMUL.^  FOR  MINING  STUDENTS. 

By  John  Herman  Merivale,  M.A.,  Late  Professor  of  Mining  in  the  Durham 
College  of  Science,  Newcastle-upon-Tyne.      Fourth  Edition,  Revised  and 
Enlarged.    By  H.  F.  Bulman,  A. M.Inst.C.E.    Small  crown  8vo,  cloth.  2/6 
"The  author  has  done  his  work  In  a  creditable  manner,  and  has  produced  a  book  that  will 
be  of  service  to  students  and  those  who  are  practically  engaged  in  mining  operations."— Engineer. 
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PHYSICS  AND  CHEMISTRY  OF  MINING. 

An  Elementary  Class-Book  for  the  use  of  Students  preparing  for  the  Board 
of  Education  and  County  Council  Examinations  in  Mining,  or  qualifying  for 
Colliery  Managers'  Certificates.  By  T,  H.  Byrom,  Chemibt  to  the  Wigan 
Coal  and  Iron  Co.,  Ltd.,  &c.    With  Illustrations.    Crown  8vo,  cloth. 

[Just  Published.   Net  3/6 

NINO  CALCULATIONS. 

For  the  use  of  Students  Preparing  for  the  Examinations  for  Colliery 
Managers'  Certificates,  comprising  Numerous  Rules  and  Examples  in 
Arithmetic,  Algebra,  and  Mensuration.  By  T.  A.  O  Donahue,  M.E.,  First- 
class  Certificated  Colliery  Manager.    Crown  8vo,  cloth      .       .       .  3/6 

COAL  AND  COAL  MINING, 

By  the  late  Sir  Warington  W.  Smyth,  M.A.,  F.R.S.     Eighth  Edition, 
Revised  and  Extended  by  T.  Forster  Brown,  Chief  Inspector  of  the  Mines 
of  the  Crown  and  of  the  Duchy  of  Cornwall.    Crown  8vo,  cloth       .  3/6 
"  Every  portion  of  the  volume  appears  to  have  been  prepared  with  much  care,  and  as  an  out- 
line is  given  of  everj^  known  coal-field  in  this  and  other  countries  as  well  as  of  the  two  principal 
methods  of  working-,  the  book  will  doubtless  interest  a  very  large  number  of  readers."— 

INFLAMMABLE  GAS  AND  VAPOUR  IN  THE  AIR 

(The  Detection  and  Measurement  of).  By  Frank  Clowes,  D.Sc,  Lond., 
F.I.C.  With  a  Chapter  on  The  Detection  and  Measurement  of  Petro- 
leum Vapour,  by  Boverton  Redwood,  F.R.S.E.  Crown  8vo,  cloth.  Net  5/0 
Professor  Clowes  has  given  us  a  volume  on  a  subject  of  much  industrial  importance  .  .  . 
Those  interested  in  these  matters  m.ay  be  recommended  to  study  this  book,  which  is  easy  of  compre- 
hension and  contains  many  good  things."— The  Engineer. 

COAL  &  IRON  INDUSTRIES  of  the  UNITED  KINGDOM. 

Comprising  a  Description  of  the  Coal  Fields,  and  of  the  Principal  Seams  of 
Coal,  with  Returns  of  their  Produce  and  its  Distribution,  and  Analyses  of 
Special  Varieties.  Also,  an  Account  of  the  Occurrence  of  Iron  Ores  in  Veins  or 
Seams  ;  Analyses  of  each  Variety  ;  and  a  History  of  the  Rise  and  Progress  of 
Pig  Iron  Manufacture.  By  Richard  Meade.  8vo,  cloth  .  .  £1  Ss. 
"A  book  of  reference  which  no  one  engaged  in  the  iron  or  coal  trades  should  omit  from 
his  library."— Iron  and  Coal  Trades  Revieni. 

MINING  TOOLS, 

Manual  of.    By  W.  Morgans,  Lecturer  on  Mining  at  the  Bristol  School  of 

Mmes.    Crown  8vo,  cloth  2/6 

Atlas  of  Engravings  to  the  above,  containing  235  Illustrations  drawn  to 
Scale.    4to  4/6 

"  Students,  Overmen,  Captains,  Managers,  and  Vievi^ers  may  g-ain  practical  knowledge  and 
useful  liints  l)y  the  study  of  Mr.  Morgans'  IManual." — Colliery  G^iardiaii. 

SLATE  AND  SLATE  QUARRYING. 

Scientific,  Practical,  and  Commercial.  By  D,  C.  Davies,  F.G.S.,  Mining 
Engineer,  &c.    With  numerous  Illustrations  and  Folding  Plates.  Fourth 


Edition.    Crown  8vo,  cloth     .       ,  3/0 

"  One  of  the  best  and  best-balanced  treatises  on  a  special  subject  that  we  have  met  with."— 

A  FIRST  BOOK  OF  MINING  AND  QUARRYING. 

By  J.  H.  Collins,  F.G.S.    Crown  8vo,  cloth  -| /6 


"  For  those  concerned  in  schools  in  the  mining  districts,  this  work  is  the  very  thing  that 
should  be  in  the  hands  of  their  schoolmasters." — Iron. 

ASBE5T0S  AND  A5BE5T1C. 

Their  Properties,  Occurrence,  and  Use.    By  Robert  H.  Jones,  F.S  A., 
Mineralogist,    Hon.    Mem.  Asbestos  Club,    Black  Lake,   Canada.  With 
Ten  Collotype  Plates  and  other  Illustrations.  Demy  8vo,  cloth.        .      1  6/0 
*•  An  interesting  and  invaluable  work." — Colliery  Guardian. 

GRANITES  AND  OUR  GRANITE  INDUSTRIES. 

By  George  F.  Harris,  F.G.S.  With  Illustrations.  Crown  8vo,  cloth  2/6 
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MLNEl^AL  SURVEYOR  AND  VALUER'S  GUIDE. 

Comprising  a  Treatise  on  Improved  Mining  Surveying  and  the  Valuation  of 
Mining  Properties,  with  New  Traverse  Tables.    By  W.  Lintern,  C.E., 

Fourth  Edition,  enlarged.    Crown  8vo,  cloth  3/6 

"Contains  much  valuable  information,  and  is  thorouglily  trustworthy."— and  Coal 
Trades  Reviciu. 

TRAVERSE  TABLES. 

For  use  in  Mine  Surveying.  By  William  Lintern,  C.E.  With  two  plates. 
Small  crown  8vo,  cloth         ........       Net  3/0 

SUBTERRANEOUS  SURVEYING. 

By  T.  Fenwick.  Also  the  Method  of  Conducting  Subterraneous  Surveys 
without  the  use  of  the  Magnetic  Needle,  &c.   By  T.  Baker.   Cr.  8vo.  2/6 

MINERALOGY, 

Rudiments  of.  By  A.  Ramsay,  F.G.S.  Fourth  Edition,  Woodcuts  and 
Plates.    Crown  8vo,  cloth  3/6 

PHYSICAL  GEOLOGY, 

Partly  based  on  Major-General  Portlock's  "Rudiments  of  Geology."  By 
Ralph  Tate,  A.L.S.,  &c.    Woodcuts.    Crown  8vo,  cloth  .       .      .  2/0 

HISTORICAL  GEOLOGY, 

Partly  based  on  Major-General  Portlock's  "  Rudiments."  By  Ralph 
Tate.    Crown  8vo,  cloth  2/6 

GEOLOGY, 

Physical  and  Historical.  Consisting  of  "  Physical  Geology,"  which  sets 
forth  the  Leading  Principles  of  the  Science  ;  and  "  Historical  Geology," 
which  treats  of  the  Mineral  and  Organic  Conditions  of  the  Earth  at  each 
successive  epoch.    By  R.  Tate.    Crown  8vo,  cloth     ....  4/6 


ELECTRICITY.  ELECTRICAL 
ENGINEERING.  ETC. 

THE  ELEMENTS  OF  ELECTRICAL  ENGINEERING. 

A  First  Year's  Course  for  Students.  By  Tyson  Sewell,  A.I.E1.E.,  Assistant 
Lecturer  and  Demonstrator  in  Electrical  Engineering  at  the  Polytechnic, 
Regent  Street,  London.  Third  Edition,  Revised  and  Enlarged,  including  an 
Appendix  of  Questions  and  Answers.  460  pages,  with  274  Illustrations.  Demy 
8vo,  cloth.  \_J list  Published.    Net  7/6 

Ohm's  Law.— Units  Employed  in  Electrical  engineering. —Series  and 
Parallel  Circuits  ;  Current  Density  and  Potential  Drop  in  the  Circuit.— 
The  Heating  Effect  of  the  Electric  Current.— The  Magnetic  Effect  of  an 
Electric  Current.— The  Magnetisation  of  Iron.— Electro-Chemistry  ;  Primary 
Batteries.— Accumulators.— Indicating  Instruments  ammeters,  Voltmeters, 
Ohmmeters.— Electricity  Supply  Meters, —Measuring  Instruments,  and  the 
Measurement  of  Electrical  Resistance.  —  Measurement  of  Potential  Die- 
FERENCE,  Capacity  Current  Strength,  and  Permeability.— Arc  Lamps.— Incan- 
descent Lamps,  Manufacture  and  installation  ;  Photometry.  —  The  Con- 
tinuous  Current  Dynamo.— Direct  Current  Motors.— Alternating  Currents, 
—transformers,  alternators,  synchronous  motors.— polyphase  working.— 
Appendix  of  Questions  and  Answers. 

•'An  excellent  treatise  for  students  of  the  elementary  facts  connected  with  electrical 
engineering." —  The  Electrician. 

"One  of  the  best  books  for  those  commencingf  the  study  of  electrical  engineering.  Every- 
thing is  explained  in  simple  language  which  even  a  beginner  cannot  fail  to  understand."— 

"  One  welcomes  this  book,  which  is  sound  in  its  treatment,  and  admirably  calculated  to  give 
students  the  knowledge  and  information  they  most  require." — Naticre. 

ELEMENTARY  ELECTRICAL  ENGINEERING 

In  Theory  and  Practice.  A  Class-book  for  Junior  and  Senior  vStudents,  and 
Working  Electricians.  By  J.  H.  Alexander,  M.B.,  A.LE.E.  With  181 
Illustrations.    Crown  8vo,  cloth.  \Just  Published.    Net  S/S 

THE  ELECTRICAL  TRANSMISSION  OF  ENERGY. 

A  Manual  for  the  Design  of  Electrical  Circuits.  By  Arthur  Vaughan 
Abbott  C.E. ,  Member  American  Institute  of  Electrical  Engineers,  Member 
Amencan  Institute  of  Mining  Engineers,  Member  American  Society  of  Civil 
Engineers,  Member  American  Society  of  Mechanical  Engineers,  &c.  With 
Ten  Folding  Diagrams  and  Sixteen  Full-page  Engravings.  Fourth  Edition, 
entirely  Re- Written  and  Enlarged.    Roj-al  8vo,  cloth    .       .      Nei  30/0 
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ELECTRICITY  A5  APPLIED  TO  MINING. 

By  Arnold  Lupton,  M.Inst.C.E.,  M.I.M.E.,  M.I.E.E.,  late  Professor  of 
Coal  Mining  at  the  Yorkshire  College,  Victoria  University,  Mining  Engineer 
and  Colliery  Manager;  G.  D.  Aspinall  Parr,  M.I.E.E.,  A.M.I.M.E., 
Associate  of  the  Central  Technical  College,  City  and  Guilds  of  London,  Head 
of  the  Electrical  Engineering  Department,  Yorkshire  College,  Victoria 
University;  and  Herbert  Perkin,  M.I.M.E.,  Certificated  Colliery  Manager, 
Assistant  Lecturer  in  the  Mining  Department  of  the  Yorkshire  College, 
Victoria  University.  With  about  170  Illustrations.  Second  Edition,  Revised 
and  Enlarged.    Medium  8vo,  cloth.  [fust  Published.    Net  "1  2/0 

Introductory.  —  Dynamic  Electricity.  —  Driving  of  the  Dynamo.  —  The 
Steam  Turbine.— Distribution  of  Electrical  Energy,— Starting  and  Stopping 
Electrical  Generators  and  Motors.— Electric  Cables.— Central  Electrical 
Plants.— Electricity  applied  to  pumping  and  Hauling.— Electricity  applied 
TO  Coal-Cutting.— Typical  Electric  Plants  Recently  Erected.  —  Electric 
Lighting  by  Arc  and  Glow  Lamps— Miscellaneous  Applications  of  Electricity 
—Electricity  as  Compared  with  other  modes  of  Transmitting  Power.— 
Dangers  of  Electricity. 

"The  work  is  well  written,  and  exactly  suited  for  rapid  reference  by  men  to  whom  time  is 
an  object  of  the  first  importance."— ^^/ei'72i?M?;z. 

"  Ought  to  find  a  place  in  the  library  of  all  who  are  interested  in  the  latest  development  of 
this  branch  of  mining  engineering." — Electrical  Review. 

CONDUCTORS  FOR  ELECTRICAL  DISTRIBUTION. 

Their  Materials  and  Manufacture,  The  Calculation  of  Circuits,  Pole-Line 
Construction,  Underground  Working,  and  other  Uses.  By  F.  A.  C.  Perrine, 
A.M.,  D.Sc.  ;  formerly  Professor  of  Electrical  Engineering,  Leland  Stanford, 
Jr.,  University ;  M.Amer.I.E.E.    8vo,  cloth      ....    Net  20/0 

Conductor  Materials— Alloyed  Conductors- Manufacture  of  Wire— 
Wire-Finishing— Wire  Insulation— Cables— Calculation  of  Circuits— Kelvin's 
Law  of  Economy  in  Conductors— Multiple  Arc  Distribution— Alternating 
Current  Calculation— Overhead  Lines— Pole  Line— Line  Insulators— Under- 
ground  Conductors. 

DYNAMO  ELECTRIC  MACHINERY:    its  CONSTRUC- 
TION, DESIGN,  and  OPERATION. 

By  Samuel  Sheldon,  A.M.,  Ph.D.,  Professor  of  Physics  and  Electrical  Engi- 
neering at  the  Polytechnic  Institute  of  Brooklyn,  assisted  by  H.  Mason,  B.S. 
In  two  volumes,  sold  separately,  as  follows  : — 
Vol.  I.— DIRECT  CURRENT  MACHINES.    Fifth  Edition,  Revised.  Large 
crown  8vo.    280  pages,  with  200  Illustrations        .       .      N'et    1  2/0 
Vol.  II.— ALTERNATING  CURRENT  MACHINES.   Large  crown  Svo.  260 

pages,  with  184  Illustrations  Net  1  2/0 

Desigfned  as  Text-books  for  use  in  Technical  Educational  Institutions,  and  by  Engineers 
whose  -work  includes  the  handling  of  Direct  and  Alternating  Current  Machines  respectively,  and 
for  Students  proficient  in  mathematics. 

DYNAMO,    MOTOR   AND   SWITCHBOARD  CIRCUITS 
FOR  ELECTRICAL  ENGINEERS. 

A  Practical  Book  dealing  with  the  subject  of  Direct,  Alternating  and  Poly- 
phase Currents.    By  William  R.  Bowker,  C.E.,  M.E.,  E.E.,  Consulting 

Tramway  Engineer.    Svo,  cloth   .  Net  6/0 

"Mr.  Bowker's  book  consists  cliiefly  of  diagrams  of  connections,  with  short  explanatory 

notes,  there  are  over  100  diagrams,  and  the  cases  considered  cover  all  the  more  important  circuits, 

whether  in  direct  current,  single-phase,  or  polyphase  work."— A'ature. 

ARMATURE  WINDINGS  oF  DIRECT  CURRENT  DYNAMOS. 

Extension  and  Application  of  a  General  Winding  Rule.  By  E.  Arnold, 
Translated  from  the  German  by  F.B.  De  Gress.    Svo,  cloth     .    Net  12/0 

POWER  TRANSMITTED  BY  ELECTRICITY, 

And  applied  by  the  Electric  Motor,  including  Electric  Railway  Construction. 
By  P.  Atkinson,  A.M.,  Ph.D.  Third  Edition,  Fully  Revised,  and  New 
Matter  added.    With  94  Illustrations.    Crown  Svo,  cloth     .       .    Net  9/0 

THE  MANAGEMENT  OF  DYNAMOS. 

A  Handybook  of  Theory  and  Practice  for  the  Use  of  Mechanics,  Engineers, 
Students,  and  others  in  Charge  of  Dynamos.    By  G.  W.  Lummis-Paterson. 

Third  Edition,  Revised.    Crown  Svo,  cloth  4/6 

"  The  subject  Is  treated  in  a  manner  which  any  intelligent  man  who  is  fit  to  be  entrusted  with 

charge  of  an  eng-me  should  be  able  to  understand.    It  is  a  useful  book  to  all  who  make,  tend,  or 

empioy  eiccinc  inachin&iy."  —A  rchttecr. 
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DYNAMO  CONSTRUCTION. 

A  Practical  Handbook  for  the  Use  of  Engineer-Constructors  and  Electricians- 
in -Charge.    Embracing  Framework  Building,  Field  Magnet  and  Armature 
Winding  and  Grouping,  Compounding,  &c.    By  J.  V/.  Urquhart.  Second 
Edition,  Enlarged,  with  114  Illustrations.    Crown  8vo,  cloth        .       .  7/6 
"  Mr.  Urquhart's  book  Is  the  first  one  which  deads  with  these  matters  In  such  a  way  that  the 
engineering  student  can  understand  them.    The  book  is  very  readable,  and  the  author  leads  his 
readers  up  to  difficult  subjects  by  reasonably  simple  tests."— En^^ineering'  Review. 

HOW  TO  MAKE  A  DYNAMO. 

A  Practical  Treatise  for  Amateurs.  Containing  Illustrations  and  Detailed 
Instructions  for  Constructing  a  Small  Dynamo  to  Produce  the  Electric  Light. 
By  Alfred  Crofts.    Seventh  Edition.    Crown  8vo,  cloth  .      .       .  2/0 

WIRELESS  TELEGRAPHY; 

Its  Origins,  Development,  Inventions,  and  Apparatus.  By  Charles  Henry 
Sewall.    With  85  Diagrams  and  Illustrations.    8vo,  cloth    .       Net  10/6 

SUBMARINE  TELEGRAPHS. 

Their  History,  Construction,  and  Working.  Founded  in  part  on  WUnschen- 
dorff's  "  Trait6  de  T^l^graphie  Sous-Marine,"  and  Compiled  from  Authorita- 
tive and  Exclusive  Sources.  By  Charles  Bright,  F.R.S.E.,  A.M.Inst.C.E., 
M.I.E.E.    780  pp.,  fully  Illustrated,  including  Maps  and  Folding  Plates. 

Royal  Svo,  cloth  Net  £3  3s. 

"  There  are  few,  if  any,  persons  more  fitted  to  write  a  treatise  on  submarine  telegraphy  than 

Mr.  Charles  Bright.    He  has  done  his  worlc  admirably,  and  has  written  in  a  way  which  will 

appeal  as  much  to  the  layman  as  to  the  engineer.     This  admirable  volume  must,  for  many  years  to 

come,  hold  the  position  of  the  English  classic  on  submarine  telegraphy."— 

"This  book  is  full  of  information.    It  makes  a  book  of  reference  which  should  be  in  every 

engineer's  library." — Nature. 

ELECTRICAL  AND  MAGNETIC  CALCULATIONS, 

For  the  Use  of  Electrical  Engineers  and  Artisans,  Teachers,  Students,  and  all 
others  interested  in  the  Theory  and  Application  of  Electricity  and  Magnetism. 
By  Prof.  A.  A.  Atkinson,  Ohio  University.    Crown  8vo,  cloth        Net  9/0 

"To  teachers  and  those  who  already  possess  a  fair  knowledge  of  their  subject  we  can  recom- 
mend this  book  as  being  useful  to  consult  when  requiring  data  or  formulae  which  it  is  neither  con- 
venient nor  necessary  to  retain  by  memory." — The  Electriciati. 

THE  STANDARD  ELECTRICAL  DICTIONARY. 

A  Popular  Encyclopaedia  of  Words  and  Terms  Used  in  the  Practice  of  Electrical 
Engineering.  Containing  upwards  of  3,000  definitions.  By  T.  O'Conor 
Sloane,  A.m.,  Ph.D.    Third  Edition,  with  Appendix.     Crown  Svo,  690  op., 

3QO  Illustrations,  cloth  Net  7/6 

"  The  v/ork  has  many  attractive  features  in  It,  and  Is,  beyond  doubt,  a  well  put  together  and 

useful  publication.    The  amount  of  ground  covered  may  be  gathered  from  the  fact  that  in  the  index 

about  5,000  references  will  be  found." — Electrical  Review. 

THE  ELECTRICAL  ENGINEER'S  POCKET-BOOK. 

Consisting  of  Rules,  Formulae,  Tables,  and  Data.  By  H.  R.  Kempe, 
M.I.E.E.,  A.M.Inst.C.E.,  Technical  Officer  Postal  Telegraphs,  Author  of 
"  A  Handbook  of  Electrical  Testing."  Second  Edition.    32mo,  leather  5/0 

"  It  is  the  best  book  of  its  kind." — Electrical  Engineer. 
The  Electrical  Engineer's  Pocket-Book  is  a  good  one." — Electrician. 

"  Strongly  recommended  to  those  engaged  in  the  electrical  industries." — Electrical  Review^ 

ELECTRIC  LIGHTING  (ELEMENTARY  PRINCIPLES  OF). 

By  Alan  A.  Campbell  Swinton,  M.Inst.C.E.,  M.I.E.E.  Sixth  Edition. 
With  16  Illustrations.    Crown  Svo,  cloth  1/6 

ELECTRIC  LIGHT. 

Its  Production  and  Use,  Embodying  Plain  Directions  for  the  Treatm.ent  of 
Dynamo-Electric  Machines,  Batteries,  Accumulators,  and  Electric  Lamps. 
By  J.  W.  Urquhart,  C.E.   Seventh  Edition.    Crown  Svo,  cloth       .  7/6 
"  The  whole  ground  of  electric  lighting  Is  more  or  less  covered  and  explained  in  a  very  clear 
and  concise  mamiQX,"—Elect7ical  Review. 

ELECTRIC  LIGHT  FOR  COUNTRY  HOUSES. 

A  Practical  Handbook  on  the  Erection  and  Running  of  Small  Installations, 
with  Particulars  of  the  Cost  of  Plant  and  Working.  By  J.  H.  Knight- 
Fourth  Edition,  Revised.    Crown  8vo.  wrapper  1  /O 
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ELECTRIC  LIGHT  FITTING. 

A  Handbook  for  Working  Electrical  Engineers,  embodying  Practical  Notes  on 
Installation  Management.     By  J.  W.  Urquhart.    With  numerous  Illustra- 

tions.    Fourth  Edition,  Revised.    Crown  8vo,  cloth  5/0 

"  This  volume  deals  with  the  mechanics  of  electric  lightingf,  and  Is  addressed  to  men  who 
are  already  eng^ag-ed  in  the  work,  or  are  training  for  it.  The  work  traverses  a  great  deal  of  ground, 
and  may  be  read  as  a  sequel  to  the  author's  useful  work  on  'Electric  l^ight.'"— Electrician. 

ELECTRIC  SHIP-LIGHTING. 

A  Handbook  on  the  Practical  Fitting  and  Running  of  Ships'  Electrical  Plant. 
For  the  Use  of  Shipowneis  and  Builders,  Marine  Electricians,  and  Seagoing 
Engineers-in-Charge.  By  J.  W.  Urquhart,  C.E.  Third  Edition,  Revised 
and  Extended.  With  88  Illustrations,  Crown  8vo,  cloth  .  .  .  7/6 
"  Mr.  Urquhart  is  to  be  highly  complimented  for  placing  such  a  valuable  work  at  the  service 
of  marine  electricians." — The  Steamship. 

DYNAMIC  ELECTRICITY  AND  MAGNETISM. 

By  Philip  Atkinson,  A.M.,  Ph.D.,  Author  of  "  Elements  of  Static 
Electricity,"  &c.    Crown  8vo,  417  pp.,  with  120  Illustrations,  cloth     .  "|0/6 

THE  STUDENT'5  TEXT-BOOK  OF  ELECTRICITY. 

By  H.  M.  NoAD,  F.R.S.    650  pp.,  with  470  Illustrations.    Crown  8vo,  cloth. 

9/0 


ARCHITECTURE,  BUILDING,  ETC. 


SPECIFICATIONS  IN  DETAIL. 

By  Frank  W.  Macey,  Architect,  Author  of  "Conditions  of  Contract." 
Second  Edition,  Revised  and  Enlarged,  containing  644  pp.,  and  2,000  Illustra- 
tions.   Royal  8vo,  cloth  Net  2 I/O 

Summary  of  contents  :— General  Notes  (including  points  in  Specification 
Writing,  The  Order  of  a  Specification,  and  Notes  on  Items  often  Omitted 
FROM  A  Specification).— Form  of  Outside  Cover  to  a  Specification.— Specifica- 
tion OF  Works  and  List  of  General  Conditions.— Preliminary  Items  (including 
Shoring  and  House  Breaker).— Drainage  (including  Rain-water  Wells  and 
Reports).— Excavator  (including  Concrete  Floors,  roofs,  Stairs  and  Walls). 
—Pavior.— Bricklayer  (including  Flintwork,  River  and  other  Walling,  Spring- 
water  Wells,  Storage  Tanks,  Fountains,  Filters,  Terra  Cotta  and  Faience).— 
Mason.— Carpenter,  Joiner  and  Ironmonger  (including  Fencing  and  Piling). — 
Smith  and  Founder  (including  Heating,  Fire  Hydrants,  Stable  and  Cow-house 
Fittingsi.— Slater  (including  Slate  Mason).— Tiler.— Stone  Tiler.- Shingler.— 
Thatcher.  —  Plumber  (including  Hot-water  work).  —  Zincworker.  —  copper- 
smith. —  Plasterer.  —  Gasfitter.  —  Bellhanger.  —  Glazier.  —  Painter.  —  Paper- 
hanger.— General  Repairs  and  Alterations. —Ventilation.  —  Road-making. — 
Electric  Light.— Index. 

"We  strongly  advise  every  student  to  purchase  the  vohune  and  carefully  study,  while  to  the 
older  practitioner  we  would  say,  have  it  by  you  as  a  most  useful  work  of  reference."— .'/rc-/ezVt't;'?^;'a/ 
Associatio7i  Notes. 

LOCKWOOD'S  BUILDER'5  PRICE  BOOK  for  1906. 

A  Comprehensive  Handbook  of  the  Latest  Prices  and  Data  for  Builders, 
Architects,  Engineers,  and  Contractors.  Re-constructed,  Re-written,  and 
Greatly  Enlarged.  By  Francis  T.  W.  Miller.  800  closely-printed  pages, 
crown  8vo,  cloth.  \Just  Published  4/0 

"  This  book  is  a  very  useful  one,  and  should  find  a  place  in  every  English  office  connect<id 
with  the  building  and  engineering  professions." — Industries, 

"  An  excellent  book  of  r&{Qx&a.ce.." —Architect. 

*'  Comprehensive,  reliable,  well  arranged,  legible  and  well  bound.''— iSW/irA  Architect. 

PRACTICAL  BUILDING  CONSTRUCTION. 

A  Handbook  for  Students  Preparing  for  Examinations,  and  a  Book  of 
Reference  for  Persons  Engaged  in  Building.  By  John  Parnell  Allen, 
Surveyor,  Lecturer  on  Building  Construction  at  the  Durham  College  of 
Science,  Newcastle-on-Tyne.  Fourth  Edition,  Revised  and  Enlarged. 
Medium  Svo,  570  pp.,  with  over  1,000  Illustrations,  cloth  .  .  Net  7/6 
•*  The  most  complete  exposition  of  building  construction  we  have  seen.    It  contains  all  that  is 

necessary  to  prepare  students  for  examinations  in  building  construction." — Building  News. 

"  The  author  depends  nearly  as  much  on  his  diagrams  as  on  his  type.    The  pages  suggest 

the  hand  of  a  man  of  experience  in  building  operations — and  the  volume  must  be  a  blessing  to 

many  teachers  as  well  as  to  students."— 7'/^  Architect. 
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SPECIFICATIONS  FOR  PRACTICAL  ARCHITECTURE. 

A  Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder.    Upon  the  Basis 
of  the  Work  by  A.  Bartholomew,  Revised,  by  F.  Rogers.    8vo,  cloth   1  5/0 
"  One  of  the  tooks  with  which  every  young  architect  must  be  equipped." — Architect. 

SCIENCE  OF  BUILDING: 

An  Elementary  Treatise  on  the  Principles  of  Construction.  By  E.  Wynu- 
HAM  Tarn,  M.A.  Lond.    Fourth  Edition.    Crown  8vo,  cloth     .      .  3/6 

ART  OF  BUILDING, 

Rudiments  of.  General  Principles  of  Construction,  Character,  Strength, 
and  Use  of  Materials,  Preparation  of  Specifications  and  Estimates,  &c. 
By  Edward  Dobson,  M.Inst.C.E.  Fifteenth  Edition,  revised  by  J.  P. 
Allen,  Lecturer  on  Building  Construction  at  the  Durham  College  of 


Science.    Crown  8vo,  cloth  2/0 

"  A  good  book  for  practical  knowledge,  and  about  the  best  to  be  obtained."— Buz7din,ir  jVews. 

BOOK  ON  BUILDING, 

Civil  and  Ecclesiastical.    By  Sir  Edmund  Beckett,  Bart.,  LL.D.  Second 

Edition.    Crown  8vo,  cloth  4/6 

"  A  book  which  is  always  amusing  and  nearly  ahvays  instructive." — Times. 

BUILDING  ESTATES: 


A  Treatise  on  the  Development,  Sale,  Purchase,  and  Management  of 
Building  Land.  By  F.  Maitland.  Fourth  Edition.  Crown  8vo,  cloth  2/0 
"  This  book  should  undoubtedly  be  added  to  the  library  of  every  professional  man  deaUng 
with  building  land." — Land  Agetifs  Record. 

COTTAGE  BUILDING. 

By  C.  Bruce  Allen.  Twelfth  Edition,  with  Chapter  on  Economic 
Cottages  for  Allotments  by  E.  E.  Allen,  C.E.    Crown  8vo,  cloth     .  2/0 

DWELLING-HOUSES, 

Erection  of,  illustrated  by  a  Perspective  View,  Plans,  Elevations,  and 
Sections  of  a  Pair  of  Villas,  with  the  Specification,  Quantities,  and  Estimates. 


By  S.  H.  Brooks.    Crown  8vo,  cloth  2/6 

FARM  BUILDINGS: 

Their  Arrangement  and  Construction,  with  Plans  and  Estimates.  By  Pro- 
fessor J.  Scott.    Crown  8vo,  cloth       .       .       .       .       .       .       .  2/0 


"  No  one  who  is  called  upon  to  design  farm  buildings  can  afford  to  be  without  this  work." — 
Builder. 

SHORING, 

And  its  Application.    By  G.  H.  Blagrove.    Crown  8vo,  cloth  .  .1/6 

"  We  recommend  this  valuable  treatise  to  all  students." — Building  News. 

ARCHES,  PIERS,  BUTTRESSES. 

By  William  Bland.    Crown  8vo,  cloth  1/6 

PRACTICAL  BRICKLAYING. 

General  Principles  of  Bricklaying ;  Arch  Drawing,  Cutting,  and  Setting, 
Pointing;  Paving,  Tiling,  &c.    By  Adam  Hammond,    With  68  Woodcuts. 

Crown  8vo.,  cloth  1/6 

The  young  bricklayer  will  find  it  infinitely  valuable  to  \\\\-vl." —Glasgow  Herald. 

ART  OF  PRACTICAL  BRiCK=CUTTING  AND  SETTING. 

By  Adam  Hammond.    With  go  Engravings.    Crown  8vo,  cloth        .  1/6 

BRICKWORK: 

Embodying  the  General  and  Higher  Principles  of  Bricklaying,  Cutting  and 
Setting;  with  the  Application  of  Geometry  to  Roof  Tiling,  &c.    By  F. 

Walker.    Crown  8vo,  cloth  1/6 

"Contains  all  that  a  student  needs  to  learn  from  hooks."— Biiilding  News. 

BRICKS  AND  TILES, 

Rudimentary  Treatise  on  the  Manufacture  of.    Containing  an  Outline  of 
the  Principles  of  Brickmaking.    By  E.  Dobson,  M.R.LB.A.    Additions  by 
C.  ToMLiNSON,  F.R.S.    Illustrated.    Crown  8vo,  cloth       .       .       .  3/0 
"  The  best  handbook  on  the  subject.  We  can  recommend  it  as  a  good  investment."— ^?^//rf^r. 
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PRACTICAL  BRICK  AND  TILE  BOOK. 

Comprising:  Brick  and  Tile  Making,  by  E.  Dobson,  M.Inst.C.E. ;  Practical 
Bricklaying  by  A.  Hammond,  Brick-Cutting  and  Setting,  by  A.  Hammond. 
550  pp.,  with  270  Illustrations,  strongly  half -bound       ....  6/0 

PRACTICAL  MASONRV. 

A  Guide  to  the  Art  of  Stone  Cutting.  Comprising  the  Construction,  Setting - 
Out,  and  Working  of  Stairs,  Circular  Work,  Arches,  Niches,  Domes,  Penden- 
tivesj  Vaults,  Tracery  Windows,  &c.  ;  to  which  are  added  Supplements 
relating  to  Masonry  Estimating  and  Quantity  Surveying,  and  to  Building 
Stones  and  Marbles,  and  a  Glossary  of  Terms.  For  the  Use  of  Students, 
Masons,  and  Craftsmen.  By  W.  R.  Purchase,  Building  Inspector  to  the 
Borough  of  Hove.     Fifth  Edition,  Enlarged.    Royal  8vo,  226  pp.,  with  52 

Plates,  comprising  over  400  Diagrams,  cloth  Net  7/6 

"  The  book  Is  a  practical  treatise,  Most  of  the  examples  given  are  from  actual  work 
carried  out.  It  should  be  found  of  general  utility  to  architectural  students  and  others,  as  well  as  to 
those  to  whom  it  is  SDecially  addressed."— o/the  Royal  Institute  0/ British  Architects. 

MASONRY  AND  STONECUTTINQ, 

The  Principles  of  Masonic  Projection,  and  their  Application  to  Construc- 
tion.   By  E.  Dobson,  M.R.I. B. A.    Crown  8vo,  cloth  .       .      .      .  2/6 

MODERN  LIGHTNING  CONDUCTORS. 

An  Illustrated  Supplement  to  the  Report  of  the  Lightning  Research  Com- 
mittee of  1905,  with  Notes  as  to  the  Methods  of  Protection,  and  Specifica- 
tions. By  KiLLiNGWoRTH  HEDGES,  M.Iust.C.E.,  M.I.E.E.,  Honorary 
Secretary  to  the  Lightning  Research  Committee,  Author  of  "  American 
Street  Railways."    Medium  8vo,  cloth.  Published.   Net  6/6 

"  The  illustrations  are  very  interesting  and  give  one  a  clear  idea  of  what  is  likely  to  happen 
when  a  building  is  struck  by  lightning.    Mr.  Hedges'  suggestions  of  possible  reasons  why  certain 

Erotected  buildings  were  struck  are  instructive.  He  also  explains  the  modern  methods  of  fitting 
uildings  with  lightning  conductors.  To  the  ordinary  reader  the  book  will  be  of  interest,  and  to 
anyone  who  has  to  design  a  system  for  protecting  a  building  from  lightning  strokes  it  will  be 
helpful."— BuzVder. 

"  The  damage  done  by  lightning  to  various  buildings  throughout  the  country  is  shown  by 
sketches  and  photographs  which  make  the  path  of  the  lightning  clear.  In  the  book  will  be  found 
the  suggestions  and  rules  of  the  Research  Committee,  which  were  drawn  up  after  a  consideration 
of  the  reports  on  a  large  number  of  lightning  strokes.  These  are  commented  on  bjr  the  author, 
who  gives  also  some  specifications  which  will  guide  surveyors  and  architects  in  the  right 
direction.  .  .  .  The  information  given  in  the  volume  is  most  valuable."— Electrical  Engitteer. 

MODERN    PLUMBING,    STEAM   AND    HOT  WATER 

HEATING. 

A  Work  for  the  Plumber,  the  Heating  Engineer,  the  Architect,  and  the  Builder. 
By  J.  T.  Lawler.    With  284  Illustrations.    4to,  cloth      ,       .    Net  21/- 

PLUMBING  : 

A  Text-Book  to  the  Practice  of  the  Art  or  Craft  of  the  Plumber.  With 
Chapters  upon  House  Drainage  and  Ventilation.  By  Wm.  Paton  Buchan. 
Ninth  Edition,  with  512  Illustrations     Crown  8vo,  cloth       .       .       .  3/6 

"  A  text-book  which  may  be  safely  put  into  the  hands  of  every  young  plumber,  and  whicli 
will  also  be  found  useful  by  architects  and  m.edical  professors."— ^r^zVrt'i^r. 

HEATING  BY  HOT  WATER, 

VENTILATION  AND  HOT  WATER  SUPPLY. 

By  Walter  Jones,  M.I.M.E.    360  pages,  with  140  Illustrations.  Medium 


8vo,  cloth       .       .'  Net  6/0 

THE  PRACTICAL  PLASTERER: 

A  Compendium  of  Plain  and  Ornamental  Plaster  Work.  By  W,  Kemp. 
Crown  8vo,  cloth  2/0 


CONCRETE:  ITS  NATURE  AND  USES. 

A  Book  for  Architects,  Builders,  Contractors,  and  Clerks  of  Works.  By 
G.  L.  SuTCLiFFE,  A.R.LB.A.  Second  Edition,  Revised  and  Enlarged.  396 
pp.,  with  Illustrations.    Crown  8vo,  cloth.  \Just  Published.    Net  9/0 

"  The  author  treats  a  difficult  subject  In  a  lucid  manner.    The  manual  fills  a  long-felt  gap. 

It  Is  careful  and  exhaustive  ;  equally  useful  as  a  student's  guide  and  an  architect's  book  of 

reference."— yo«r«<*/  of  the  Royal  Institute  0/ British  Architects. 
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PORTLAND  CEMENT  FOR  USERS. 

By  the  late  Henry  Faija,  M.Inst.C.E.  Fifth  Edition.  Revised  and 
Enlarged  by  D.  B.  Butler,  A. M.Inst.C.E.    Crown  8vo,  cloth  .       .  3/0 

"Supplies  in  a  small  compass  all  that  is  necessary  to  be  known  by  users  of  cement."— 
Building-  News. 

LIMES,  CEMENTS,  MORTARS,  CONCRETES,  MASTICS, 

PLASTERING,  &c. 

By  G.  R.  BuRNELL,  C.E.    Fifteenth  Edition.    Crown  8vo,  cloth       .   1  /6 

MEASURING  AND  VALUING  ARTIFICERS'  WORK 

(The  Student's  Guide  to  the  Practice  oO-  Containing  Directions  for  taking 
Dimensions,  Abstracting  the  same,  and  bringing  the  Quantities  into  Bill,  with 
Tables  of  Constants  for  Valuation  of  Labour,  and  for  the  Calculation  of  Areas 
and  Solidities.  Originally  edited  by  E.  Dobson,  Architect.  With  Additions 
by  E.  W.  Tarn,  M.A.  Seventh  Edition,  Revised.  Crown  8vo,  cloth.  7/6 
"The  most  complete  treatise  on  the  principles  of  measuring  and  valuing  artificers' work." 
—Building'  News. 

QUANTITIES  AND  MEASUREMENTS, 

In  Bricklayers',  Masons',  Plasterers',  Plumbers  ,  Painters',  Paperhangers', 
Gilders',  Smiths',  Carpenters'  and  Joiners'  Work.     By  A.  C.  Beaton, 

Surveyor.    Crown  8vo,  cloth  1/6 

"  This  book  is  indisuensable  to  builders  and  their  quantity  clerks."— Mechanic. 

TECHNICAL  QUIDE,  MEASURER,  AND  ESTIMATOR. 

For  Builders  and  Surveyors.  Containing  Technical  Directions  for  Measuring 
Work  in  all  the  Building  Trades,  Complete  Specifications  for  Houses,  Roads, 
and  Drains,  and  an  Easy  Method  of  Estimating  the  parts  of  a  Building 
collectively.  By  A.  C.  Beaton.  Tenth  Edition.  Waistcoat-pocket  size.  1  /6 
No  builder,  architect,  surveyor,  or  valuer  should  be  without  his  '  Beaton.'  "—Building-  Ne7us. 

COMPLETE  MEASURER; 

Setting  torth  the  Measurement  of  Boards,  Glass,  Timber,  and  Stone.  By 
R.  HoRTON.    Sixth  Edition.    Crown  8vo,  cloth  4/0 

THE  HOUSE-OWNER'S  ESTIMATOR, 

Or,  What  will  it  Cost  to  Build,  Alter,  or  Repair  ?  A  Price  Book  for  Un- 
professional  People  as  well  as  the  Architectural  Surveyor  and  Builder.  By 
J.  D.  Simon.     Edited  by  F.  T.  W.  Miller,  A.R.I. B.A.     Fifth  Edition. 

Carefully  Revised.    Crown  8vo,  cloth  Net  3/6 

"In  two  years  It  will  repay  its  cost  a  hundred  times  ovet."— Field. 

HANDBOOK  OF  HOUSE  PROPERTY. 

A  Popular  and  Practical  Guide  to   the  Purchase,  Tenancy,  and  Com- 
pulsory Sale  of  Houses  and  Land,  including  Dilapidations  and  Fixtures  : 
with  Examples  of  all  kinds  of  Valuations,  Information  on  Building  and  on  the 
right  use  of  Decorative  Art.    By  E.  L.  Tarbuck,  Architect  and  Surveyor. 
Seventh  Edition.    lamo,  cloth         ....  ...  6/0 

"The  advice  is  thoroughly  practical." — Law  journal. 

"  For  all  who  have  dealings  with  house  property,  this  is  an  Indispensable  guide." —Decoraiion. 
"  Carefully  brought  up  to  date,  and  much  improved  by  the  addition  of  a  division  on  Fine  Art. 
A  well-written  and  thoughtful  work."— Land  Agents'  Record. 

ARCHITECTURAL  PERSPECTIVE. 

The  whole  Course  and  Operations  of  the  Draughtsman  in  Drawing  a  Large 
House  in  Linear  Perspective.    Illustrated  by  43  Folding  Plates.    By  F.  O. 

Ferguson.    Third  Edition    8vo,  boards  3/6 

"  It,  Is  the  most  Intelligible  of  the  treatises  on  this  ill-treated  subject  that  I  have  met  with."— 
E.  INGRESS  BELL,  ESQ.,  in  the  R.LB.A.  yournai. 

PERSPECTIVE  FOR  BEGINNERS 

For  Students  and  Amateurs  in  Architecture,  Pamting,  &c.  By  G.  Pyne. 
Crown  8vo,  cloth  2/0 

PRACTICAL  RULE5  ON  DRAWING. 

For  the  Builder  and  Young  Student  in  Architecture.    By  G.  Pyne.  4to  7/6 
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THE  MECHANICS  OF  ARCHITECTURE. 

A  Treatise  on  Applied  Mechanics,  especially  Adapted  to  the  Use  of  Architects, 
By  E.  W.  Tarn,  M.A.,  Author  of  "The  Science  of  Building,"  &c.  Second 
Edition,  Enlarged.    Illustrated  with  125  Diagrams.    Crown  8vo,  cloth  7/6 
"  The  book  Is  a  very  useful  and  helpful  mainual  of  architecturail  mechanics.  "—5«iV<iJ«r. 

A  HANDY  BOOK  OF  VILLA  ARCHITECTURE. 

Being  a  Series  of  Designs  for  Villa  Residences  in  various  Styles.  With 
Outline  Specifications  and  Estimates.  By  C.  Wickes,  Architect,  Author  of 
"The  Spires  and  Towers  of  England,"  &c.  61  Plates,  4to,  half-morocco,  gilt 
edges  £1118.  6d. 

DECORATIVE  PART  OF  CIVIL  ARCHITECTURE. 

By  Sir  William  Chambers,  F.R.S.  With  Portrait,  Illustrations,  Notes,  and 
an  Examination  of  Grecian  Architecture,  by  Joseph  Gwilt,  F.S.A. 
Revised  and  Edited  by  W.  H.  Leeds.    66  Plates,  4to,  cloth       .  .21/0 

HINTS  TO  YOUNG  ARCHITECTS. 

By  George  Wightwick,  Architect,  Author  of  "The  Palace  of  Architec- 
ture," &c.,  &c.  Sixth  Edition,  revised  and  enlarged  by  G.  Huskisson 
GuiLLAUME,  Architect.    Crown  8vo,  cloth  3/6 

"  Ought  to  be  considered  as  necessary  a  purchase  as  a  box  of  instruments."—^ rchitect. 

THE  ARCHITECT'S  GUIDE. 

Being  a  Text-book  of  Useful  Information  for  Architects,  Engineers,  Surveyors, 
Contractors,  Clerks  of  Works,  &c.    By  F.  Rogers.    Crown  Svo.     .  3/6 

ARCHITECTURE— ORDERS. 

The  Orders  and  their  ^Esthetic  Principles.  By  W.  H.  Leeds.  Cr.  Svo.  "f  /6 

ARCHITECTURE— STYLES. 

The  History  and  Description  of  the  Styles  of  Architecture  of  Various 
Countries,  from  the  Earliest  to  the  Present  Period.    By  T:  Talbot  Bury, 

F.R.I. B. A.,  &c.    Illustrated.    Crown  8vo,  cloth  2/0 

"Orders  and  Styles  of  Architecture,"  in  On^  Fo/.    .      .      .  3/6 

ARCHITECTURE-DESIGN. 

The  Principles  of  Design  in  Architecture,  as  deducible  from  Nature  and 
exemplified  in  the  Works  of  the  Greek  and  Gothic  Architects.    By  Edw. 

L.  Garbett,  Architect.    Crown  Svo,  cloth  2/6 

"We  know  no  work  that  we  would  sooner  recommend  to  an  attentive  reader  desirous  to 
obtain  clear  views  of  the  nature  of  architectural  art.    The  book  is  a  valuable  ow^"— Builder. 

The  three  preceding  Works  in  One  handsome   Vol.,   half-hound,  entitled 
"Modern  Architecture,"  price  6/0- 

ARCHITECTURAL  MODELLING  IN  PAPER, 

The  Art  of.    By  T.  A.  Richardson.    Crown  Svo,  cloth     .       .  .1/6 
"  A  valuable  aid  to  the  practice  of  architectural  modelling."— j^^^Vr/^;'"^-  ll'eekly  Reporter. 

VITRUVIUS  — THE     ARCHITECTURE     OF  MARCUS 

VITRUVIUS  POLL!0. 

In  Ten  Books.    Translated  from  the  Latin  by  J.  Gwilt.    With  23  Plates. 

Crown  Svo,  cloth  5/0 ' 

N .B. — This  IS  the  only  Edition  of  Vitruvius  procurable  at  a  moderate  price. 

GRECIAN  ARCHITECTURE, 

An  Inquiry  into  the  Principles  of  Beauty  in  ;  with  an  Historical  View  of  the 
Rise  and  Progress  of  the  Art  in  Greece,    By  the  Earl  of  Aberdeen    1  /O 
The  two  preceding  Works  in  One  handsome  Volume,  half-bound,  entitled 
"  Ancient;  Architecture,"  price  6/0- 

ACOUSTICS  OF  PUBLIC  BUILDINGS: 

The  Laws  of  Sound  as  applied  to  the  Arrangement  of  Buildings.  By 
Professor  T.  Roger  Smith,  F.R.I.B.A.  New  Edition,  revised.  With 
numerous  Illustrations.    Crown  8vo,  cloth  .1/6 

LIGHT: 

An  introduction  to  the  Science  of  Optics.  Designed  for  the  Use  of  Students 
of  Architecture,  Engineering,  and  other  Applied  Sciences.  By  E.  W.  Tarn, 
M.A.    Crown  Svo,  cloth   1/6 
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SANITATION  AND  WATER  SUPPLY. 


THE  HEALTH  OFFICER'S  POCKET-BOOK. 

A  Guide  to  Sanitary  Practice  and  Law.  For  Medical  Officers  of  Health, 
Sanitary  Inspectors,  Members  of  Sanitary  Authorities,  &c.  By  Edward 
F.  WiLLOUGHBY,  M.D.  (Lond.),  &c.    Second  Edition,  Revised  and  Enlarged. 

Fcap.  8vo,  leather  Net    1 0/6 

"A  mine  of  condensed  information  of  a  pertinent  and  useful  kind.  The  various  subjects 
of  which  it  treats  beine  succinctly  but  fully  and  scientifically  dealt  with."— The  Lancet. 

"  We  recommend  all  those  engaged  in  practical  sanitary  work  to  furnish  themselves  v/ith  a 
copy  for  reference." — Sanitary  journal. 

THE  WATER  5UPPLY  OF  T0WN5  AND  THE  CON- 
STRUCTION OF  WATER- WORK5. 

By  Professor  W.  K.  Burton,  A.M. Inst. C.E.  Second  Edition,  Revised 
and  Extended.    Royal  Svo,  cloth.    (See  page  12.)  .       .  •    £1  6s. 

THE  WATER  SUPPLY  OF  CITIES  AND  TOWNS. 

By  William  Humber,  A.M.Inst.C.E.,  and  M.Inst.M.E  Imp.  4to,  half- 
bound  morocco.    (See  page  12.)  Net  £6  6s. 

WATER  AND  ITS  PURIFICATION. 

A  Handbook  for  the  Use  of  Local  Authorities,  Sanitary  Officers,  and  others 
interested  in  Water  Supply.  By  S.  Rideal,  D.Sc  Lond.,  F.I. C.  Second 
Edition,  Revised,  with  Additions,  including  numerous  Illustrations  and  Tables. 
Large  Crown  Svo,  cloth  Net  9/0 

RURAL  WATER  SUPPLY. 

A  Practical  Handbook  on  the  Supply  of  Water  and  Construction  of  Water- 
works for  Small  Country  Districts.  By  Allan  Greenwell,  A.M.I.C.E., 
andW.  T.  Curry,  A.M.I.C.E.    Revised  Edition.    Crown  Svo,  cloth  5/0 

WATER  ENGINEERING. 

A  Practical  Treatise  on  the  Measurement,  Storage,  Conveyance,  and  Utilisa- 
tion  of  Water  for  the  Supply  of  Towns.    By  C.  Slagg,  A.M.Inst.C.E.  7/6 

THE  PURIFICATION  OF  SEWAGE. 

Being  a  Brief  Account  of  the  Scientific  Principles  of  Sewage  Purification,  and 
their  Practical  Application.    By  Sidney  Barvvise,   M.D.  (Lond.),  B  Sc., 
M.R.C.S.,  D.P.H.  (Camb.),  Fellow  of  the  Sanitary  Institute.  Medical  Officer 
of  Health  to  the  Derbyshire  County  Council.    Second  Edition,  Revised  and 
Enlarged,  with  an  Appendix  on  the  Analysis  of  Sewage  and  Sewage  Effluents. 
With  numerous  Illustrations  and  Diagrams.    Demy  Svo,  doth.      A'et  10/6 
Summary   of    Contents  :  — Sewage  :    its   ^ATURE  and  composition. —The 
Chemistry  of  Sewage.— Varieties  of  Sewage  and  the  Changes  it  Undergoes.— 
River  pollution  and  its  Effects.— The  Land  Treatment  of  Sewage.— Precipi- 
tation, precipitants,  and  Tanks.— The  Liquefaction  of  Sewage.— Principles 
involved  in  the  Oxidation  of  Sewage.— Artificial  Processes  of  purification.— 
Automatic  Distributors  and  Special  Filters.— Particulars  of  Sewerage  and 
Sewage  Disposal  Schemes  required  by  Local  Government  Board.— Useful 

"DA-TX.— Appendix :   THE  APPARATUS    REQUIRED  FOR  SEWAGE  ANALYSIS.— STANDARD 

Solutions  used  in  the  Method  of  Sewage  analysis.— ra^/^rj ;  estimation  of 
AMMONIA.— Nitrogen  as  Nitrates.— i^xubator  Test,  Oxygen  absorbed.— To 
CONVERT  Grains  per  Gallon  io  Parts  per  100,000. 

"  The  book  will  be  of  use  to  those  who  are  responsible  for  directing  and  advising  on  the 
treatment  of  sew^ige.  Tlie  information  furnished,  as  a  whole,  is  reasonably  accurate  and  up-to-date." 
— Nat  tire. 

SANITARY  WORK  IN  SMALL  TOWNS  AND  VILLAGES. 

By  Charles  Slagg,  A.M.Inst.C.E.    Third  Edition,  Enlarged.  Crown 

8vo,  cloth  3/0 

"  This  is  a  very  useful  book.  There  is  a  ^reat  deal  of  work  required  to  be  done  in  the 
.smaller  towns  and  villages,  and  this  little  volume  will  help  those  who  are  willing  to  do  Builder. 

VENTILATION: 

A  Text.Book  to  the  Practice  of  the  Art  of  Ventilating  Buildings.  By  W.  P. 
Buchan.    With_i7o  illustrations.    Crown  8vo,  cloth    ....  3/6 
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PRACTICAL  FORESTRY. 

And  its  Bearing  on  the  Improvement  of  Estates.^  By  Charles  E.  Curtis, 
F.S.I.,  Professor  of  Forestry,  Field  Engineering,  and  General  Estate 
Management,  at  the  College  of  Agriculture,  Downton.    Second  Edition, 

Revised.    Crown  8vo,  cloth  3/6 

Prefatory  Remarks.  —  Objects  of  Planting.  —  Choice  of  a  Forester.  — 
Choice  of  Soil  and  site.— Laying  Out  of  Land  for  Plantations.— Preparation 
of  the  Ground  for  planting.— Drainage.— planting.— Distances  and  Distri- 
bution OF  Trees  in  Plantations.— Trees  and  Ground  Game.— Attention  after 
Planting.— Thinning  of  plantations.  —  pruning  of  Forest  Trees.— Realization. 
—Methods  of  Sale.— Measurement  of  Timber.— Measurement  and  Valuation 
of  Larch  plantation.— Fire  Lines.— Cost  of  planting. 

'•Mr.  Curtis  has  In  the  course  of  a  series  of  short  pithy  chapters  afforded  much  informa- 
tion of  a  useful  and  practical  character  on  the  planting  and  subsequent  treatment  of  trees."— 
Illustrated  Carpenter  and  Builder. 

WOODWORKING  MACHINERY. 

Its  Rise,  Progress,  and  Construction.  With  Hints  on  the  Management  of  Saw 
Mills  and  the  Economical  Conversion  of  Timber.  Illustrated  with  Examples 
of  Recent  Designs  by  leading  English,  French,  and  American  Engineers.  By 
M.  Powis  Bale,  M.Inst.C.E.,  M.I.Mech.E.  Second  Edition,  Revised, 
with  large  Additions,  large  crown  8vo,  440  pp.,  cloth  ....  9/0 
"  Mr  Bale  is  evidently  an  expert  on  the  subject,  and  he  has  collected  so  much  information 
that  his  book  is  all-sufficient  for  builders  and  others  engaged  in  the  conversion  of  timber."— yircAzVgcj'. 

"The  most  comprehensive  compendium  of  wood-working  machinery  we  have  seen.  The 
author  is  a  thorough  master  of  his  subject."— ^«»7rf»«£'  Neius, 

SAW  MILLS, 

Their  Arrangement  and  Management,  and  the  Economical  Conversion  of 
Timber.     By  M.  Powis  Bale,  M.Inst.C.E,,  M.I.Mech.E.    Second  Edition, 

Revised.    Crown  8vo,  cloth  10/6 

"  The  administration  of  a  large  sawing  establishment  Is  discussed,  and  the  subject  examined 
from  a  financial  standpoint.  Hence  the  size,  shape,  order,  and  disposition  of  saw  mills  and  the  like 
are  gone  into  in  detail,  and  the  course  of  the  timber  is  traced  from  its  reception  to  its  delivery  in  Its 
converted  state.    We  could  not  desire  a  more  complete  or  practical  itQaXise."— Builder, 

THE  ELEMENTARY  PRINCIPLES  OF  CARPENTRY. 

A  Treatise  on  the  Pressure  and  Equilibrium  of  Timber  Framing,  the  Resistance 
of  Timber,  and  the  Construction  of  Floors,  Arches,  Bridges,  Roofs,  Uniting 
Iron  and  Stone  with  Timber,  &c.  To  which  is  added  an  Essay  on  the  Nature 
and  Properties  of  Timber,  &c.,  with  Descriptions  of  the  kinds  of  Wood  used 
in  Building;  also  numerous  Tables  of  the  Scantlings  of  Timber  for  different 
purposes,  the  Specific  Gravities  of  Materials,  &c.  By  Thomas  Tredgold,  C.E. 
With  an  Appendix  of  Specimens  of  Various  Roofs  of  Iron  and  Stone,  Illus- 
trated.   Seventh  Edition,  thoroughly  Revised  and  considerably  Enlarged  by 

E.  Wyndham  Tarn,  M.A.,  Author  of  "The  Science  of  Building,"  &c. 
With  61  Plates,  Portrait  of  the  Author,  and  several  Woodcuts.  In  One  large 
Vol.,  4to,  cloth  £1  5s. 

"  Ought  to  be  in  every  architect's  and  every  builder's  \\hxz.ry"— Builder. 

"A  work  whose  monumental  excellence  must  commend  it  wherever  skilful  carpentry  is 
concerned.  The  author's  principles  are  rather  confirmed  than  impaired  by  time.  The  additional 
plates  are  of  great  intrinsic  value/'— Building-  News. 

THE  CARPENTER'S  GUIDE. 

Or,  Book  of  Lines  for  Carpenters  ;  comprising  all  the  Elementary  Principles 
essential  for  acquiring  a  knowledge  of  Carpentry.  Founded  on  the  late  Peter 
Nicholson's  standard  work.    A  New  Edition,  Revised  by  Arthur  Ashpitel, 

F.  S.A.  Together  with  Practical  Rules  on  Drawing,  by  George  Pyne. 
With  74  Plates,  4to,  cloth  £1  Is. 

CARPENTRY  AND  JOINERY— 

The  Elementary  Principles  of  Carpentry.     Chiefly  composed  from  the 
Standard  Work  of  T.  Tredgold.     With  Additions  and  a  Treatise  on 
Joinery  by  E.  W.  Tarn,  M.A.    Eighth  Edition.    Crown  8vo,  cloth  3/6 
Atlas  of  35  Plates  to  accompany  and  illustrate  the  foregoing  book. 

With  Descriptive  Letterpress.    4to  6/P 

"These  two  volumes  form  a  complete  treasury  of  carpentry  and  joinery  and  should  be  in 
tlie  hands  of  every  carpenter  auci  joiner  in  the  Empire."— /r(?«. 


38        CROSBY  LOCKWOOD  &  SON'S  CATALOGUE. 


ROOF  CARPENTRY: 

Practical  Lessons  in  the  Framing  of  Wood  Roofs.  For  the  use  of  Working 
Carpenters.   By  Geo.  Collings.    Crown  8vo,  cloth  ....  2/0 

CIRCULAR  WORK  IN  CARPENTRY  AND  JOINERY. 

A  practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature. 
By  George  Collings.    Fourth  Edition.    Crown  8vo,  cloth      .       .  2/6 
"  Clieap  in  price,  clear  in  definition,  and  practical  in  the  examples  selected."— Z)\-.//r!'<';-. 

HANDRAILINQ  COMPLETE  IN  EIQHT  LESSONS. 

On  the  Square-Cut  System.  By  J.  S.  Goldthorp,  Teacher  of  Geometry 
and  Building  Construction  at  the  Halifax  Mechanics'  Institute.  With  Eight 
Plates  and  over  150  Practical  Exercises.  4to,  cloth  ....  3/6 
"  Likely  to  be  of  considerable  value  to  joiners  and  others  who  take  a  pride  in  good  work. 

The  arrangement  of  the  book  is  excellent.    We  heartily  commend  it  to  teachers  and  students."— 

Timber  Trades  yournal. 

PRACTICAL  TREATISE  ON  HANDRAILINQ: 

Showing  New  and  Simple  Methods.  By  Geo.  Collings.  Third  Edition, 
including  a  Treatise  on  Stairbuilding.    Crown  8vo,  cloth     .      .       .  2/6 

"  Of  practical  utility  in  the  execution  of  this  difiicult  branch  of  joinery."— i>?^z7r/er. 

THE    CABINET-MAKER'5  GUIDE    TO  THE  ENTIRE 

CONSTRUCTION  OF  CABINET  WORK. 

By  Richard  Bri  mead.  Illustrated  with  Plans,  Sections  and  Working 
Drawings.    Crown  8vo,  cloth    .       .       .       .       .  .       .  .2/6 

THE  JOINTS  MADE  AND  USED  BY  BUILDERS. 

By  W.  J.  Christy.    With  160  Woodcuts.    Crown  8vo,  cloth    .      .  3/0 

"  The  work  is  deserving  of  high  commendation."— ^^^zV^/^T. 

TIMBER  IMPORTER'S,  TIMBER  MERCHANT'S,  AND 

BUILDER'S  STANDARD  GUIDE. 

By  R.  E.  Grandy.    Crown  8vo,  cloth  2/0 

"Everything  it  pretends  to  be  :  built  up  gradually,  it  leads  one  from  a  forest  to  a  treenail,  and 
throws  in,  as  a  makeweight,  a  host  of  material  concerning  bricks,  columns,  cisterns,  &c." — English 
Mechanic.  • 

TIMBER  MERCHANT'S  and  BUILDER'S  COMPANION. 

Containing  New  and  Copious  Tables  of  the  Reduced  Weight  and  Measure- 
ment of  Deals  and  Battens,  of  all  sizes,  and  other  Useful  Tables  for  the  use  of 
Timber  Merchants  and  Builders.     By  William  Dowsing.     Fifth  Edition. 

Revised  and  Corrected.    Crown  8vo,  cloth  3/0 

"We  are  glad  to  see  a  fourth  edition  of  these  admirable  tables,  which  for  correctness  and 
simplicity  of  arrangement  leave  nothing  to  be  desired." — Timber  Trades  Journal 

THE  PRACTICAL  TIMBER  MERCHANT. 

Being  a  Guide  for  the  Use  of  Building  Contractors,  Surveyors,  Builders,  &c., 
comprising  useful  Tables  for  all  purposes  connected  with  the  Timber  Trade, 
Marks  of  Wood,  Essay  on  the  Strength  of  Timber,  Remarks  on  the  Growth  of 
Timber,  &c.  By  W.  Richardson.  Second  Edition.  Fcap.  8vo,  cloth  .  3/6 
"This  handy  manual  contains  much  valuable  information  for  the  use  of  timber  merchants, 

builders,  foresters,  and  all  others  connected  with  the  growth,  sale,  and  manufacture  of  timber."— 

yotirnal  0/  Forestry, 

PACKINQ=CASE  TABLES. 

Showing  the  number  of  Superficial  Feet  in  Boxes  or  Packing-Cases,  from  six 
inches  square  and  upwards.  By  W.  Richardson,  Timber  Broker.  Fourth 
Edition.    Oblong  410,  cloth  3/6 

"  Invaluable  labour-saving  tables." — Ironmonger. 

"  Will  save  much  labour  and  cs.\cu\aX\on.." -^Grocer. 

CiUIDE  TO  SUPERFICIAL  MEASUREMENT. 

Tables  calculated  from  i  to  200  inches  in  length,  by  i  to  108  inches  in  breadth. 
For  the  use  of  Architects,  Surveyors,  Engineers,  Timber  Merchants, 
Builders,  &c.    By  J.  Hawkings.    Fifth  Edition.   Crown  8vo,  cloth  .  3/6 
"These  tablts  will  be  found  of  great  assistance  to  all  who  require  to  make  calculations 
of  superficial  measurement."— y;";/i,'/^-!iV;  Mccha?iic. 
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SCHOOL   OF   PAINTING    FOR   THE    IMITATION  OF 

WOODS  AND  MARBLES. 

As  Taught  and  Practised  by  A.  R.  Van  der  Burg  and  P.  Van  der  Burg, 
Directors  of  the  Rotterdam  Painting  Institution.  Royal  folio,  iS^  by  12^  in., 
Illustrated  with  24  full-size  Coloured  Plates  ;  also  12  plain  Plates,  comprising 
154  Figures.    Fourth  Edition,  cloth  JVet  £1  5s. 

List  of  Plates. 

I.  Various  Tools  required  for  wood  Painting.— 2,  3.  Walnut:  preliminary 
Stages  of  Graining  and  Finished  Specimen.  —  4.  Tools  Used  for  Marble 
Painting  and  Method  of  Manipulation.— 5,  6.  St.  Remi  Marble;  Earlier 
Operations  and  Finished  Specimen.  —  7.  Methods  of  Sketching  Different 
Grains,  Knots,  &c.— 8,  9.  ash:  Preliminary  Stages  and  Finished  Speci- 
men. —  10.  Methods  of  Sketching  Marble  Grains.  —  n,  12.  Breche  Marble  ; 
Preliminary  Stages  of  Working  and  Finished  Specimen.— 13.  Maple  ;  Methods 
of  Producing  the  Different  Grains.— 14,  15.  Birds-Eye  Maple;  Preliminary 
Stages  and  Finished  Specimen.— 16.  Methods  of  Sketching  the  Different 
Species  of  White  Marble.— 17,  18.  White  Marble  ;  Preliminary  Stages  of 
Process  and  Finished  Specimen— 19,  Mahogany;  Specimens  of  Various  Grains 
AND  Methods  of  Manipulation. —20,  21.  Mahogany;  Earlier  Stages  and 
Finished  Specimen.— 22,  23,  24  Sienna  Marble;  Varieties  of  Grain,  preliminary 
Stages  and  Finished  Specimen  —zk,  26,  27.  Juniper  Wood  ;  Methods  of  Pro- 
ducing Grain,  &c.  ;  Preliminary  Stages  and  Finished  Specimen.— 28,  29,  30,  Vert 

DE  MER   MARBLE;    VARIETIES  OF  GRAIN  AND   METHODS  OF  WORKING,  UNFINISHED 

AND  Finished  Specimens.— 31,  32,  33,  Oak  ;  Varieties  of  Grain,  Tools  Employed 
AND  Methods  of  Manipulation,  preliminary  Stages  and  Finished  Specimen.— 

34.  35.  36.    WAULSORT   MARBLE;   VARIETIES  OF   GRAIN,  UNFINISHED   AND  FINISHED 

Specimens. 

Those  who  desire  to  attain  skill  in  the  art  of  painting  woods  and  marbles  will  find  advantage 
in  consulting  this  book.  .  .  ,  Some  of  the  Working  Men's  Clubs  should  give  their  young  men 
the  opportunity  to  study  it.  '— Builder. 

"A  comprehensive  guide  to  the  art.  The  explanations  of  the  processes,  the  manipulation 
and  management  of  the  colours,  and  the  beautifully  executed  plates  will  not  be  the  least  valuable  to 
the  student  who  aims  at  making  his  work  a  faithful  transcript  of  nature."— Building  News. 

"  Students  and  novices  are  fortunate  who  are  able  to  become  the  possessors  of  so  noble  a 
wot'k."—The  Architect. 

HOUSE    PAINTING,    GRAINING,    MARBLING,  AND 
5IGN  WRITING: 

With  a  Course  of  Elementary  Drawing,  and  a  Collection  of  Useful  Receipts. 
By  E.  A.  Davidson.  Ninth  Edition.  Coloured  Plates.  Cr.  8vo,  cloth  .  5/O 
The  above,  in  cloth  boards,  strongly  bound,  6/0- 
"  A  mass  of  information  of  use  to  tlie  amateur  and  of  value  to  the  practical  man."— iJw^/z'j'/i 
Mechanic. 

ELEMENTARY  DECORATION: 

As  Applied  to  Dwelling-Houses,  &c.   ByJ.W.  Facey.  Cr.  8vo,  cloth  2/0 

"The  principles  which  ought  to  guide  the  decoration  of  dwelling-houses  are  clearly  set 
forth,  and  elucidated  by  examples;  while  full  instructions  are  given  to  the  \QarnQr."—Scots7naH. 

PRACTICAL  HOUSE  DECORATION. 

A  Guide  to  the  Art  of  Ornamental  Painting,  the  arrangement  of  Colours  in 
Apartments,  and  the  Principles  of  Decorative  Design.    By  James  W. 

Facey.    Crown  8vo,  cloth  2/6 

The  last  two  ivorks  in  One  handsome  Vol.,  half-bound,  entitled  "House 
Decoration,  Elementary  and  Practical,"  price  QIQ. 

ORNAMENTAL  ALPHABETS,  ANCIENT  &  MEDI/SVAL. 

From  the  Eighth  Century,  with  Numerals ;  including  Gothic,  Church-Text, 
large  and  small,  German,  Italian,  Arabesque,  Initials  for  Illumination, 
Monograms,  Crosses,  &c.,  for  the  use  of  Architectural  and  Engineering 
Draughtsmen,  Missal  Painters,  Ma.sons,  Decorative  Painters,  Lithographers, 
Engravers,  Carvers,  &c.,  &c.  Collected  and  Engraved  by  F.  Delamotte, 
and  printed  in  Colours.     New  and  Cheaper  Edition.     Royal  Svo,  oblong, 

ornamental  boards  2/6 

"  For  those  who  insert  enamelled  sentences  round  gilded  chalices,  who  blazon  shop  legends 

over  shop-doors,  who  letter  church  walls  with  pithy  sentences  from  the  Decalogue,  this  book  will  be 

nsGfixl."— A  thenceum.. 
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MODERN  ALPHABETS,  PLAIN  AND  ORNAMENTAL. 

Including  German,  Old  English,  Saxon,  Italic,  Perspective,  Greek,  Hebrew, 
Court  Hand  Engrossing,  Tuscan,  Riband,  Gothic,  Rustic,  and  Arabesque  ; 
with  several  Original  Designs,  and  an  Analysis  of  the  Roman  and  Old  English 
Alphabets,  large  and  small,  and  Numerals,  for  the  use  of  Draughtsmen, 
Surveyors,  Masons,  Decorative  Painters,  Lithographers,  Engravers,  Carvers, 
&c.  Collected  and  Engraved  by  F.  Delamotte,  and  printed  in  Colours. 
New  and  Cheaper  Edition.  Roval  8vo,  oblong,  ornamental  boards  .  2/6 
"There  Is  comprised  in  It  every  possible  shape  into  which  the  letters  of  the  alphabet  and 

numerals  can  be  formed,  and  the  talent  which  has  been  expended  In  the  conception  of  the  various 

plain  and  ornamental  letters  is  wonderful." — Standard. 

MEDIEVAL   ALPHABETS    AND  INITIALS. 

By  F.  G.  Delamotte.  Containing  21  Plates  and  Illuminated  Title,  printed 
in  Gold  and  Colours.    With  an  Introduction  by  J.  Willis  Brooks.  Fifth 

Edition.    Small  410,  ornamental  boards  IVe^  6/0 

"A  volume  in  which  the  letters  of  the  alphabet  come  forth  glorified  in  gilding  and  all  the 
colours  of  the  prism  interwoven  and  intertwined  and  intermingled."— .S««. 

A  PRIMER  OF  THE  ART  OF  ILLUMINATION. 

For  the  Use  of  Beginners ;  with  a  Rudimentary  Treatise  on  the  Art,  Practical 
Directions  for  its  Exercise,  and  Examples  taken  from  Illuminated  MSS., 
printed  in  Gold  and  Colours.    By  F.  Delamotte.    New  and  Cheaper 

Edition.    Small  4to,  ornamental  boards  6/0 

"  The  examples  of  ancient  MSS.  recommended  to  the  student,  which,  with  much  good  sense, 

the  author  chooses  from  collections  accessible  to  all,  are  selected  with  judgment  axid  knowledge  as 

well  as  taste." — Athenaunt. 

THE  EMBROIDERER'S  BOOK  OF  DESIGN. 

Containing  Initials,  Emblems,  Cyphers,  Monograms,  Ornamental  Borders, 
Ecclesiastical  Devices,  Mediaeval  and  Modern  Alphabets,  and  National 
Emblems.    Collected  by  F.  Delamotte,  and  printed  in  Colours.  Oblong 

royal  8vo,  ornamental  wrapper  Net  2/0 

"The  book  will  be  of  great  assistance  to  ladies  and  young  children  who  are  endowed  with 
the  art  of  plying  the  needle  in  this  most  ornamental  and  useful  pretty  ^ox\i" —East  Anglian  Times. 

MARBLE  DECORATION 

.\nd  the  Terminology  of  British  and  Foreign  Marbles.    A   Handbook  for 
Students.    By  George  H.  Blagrove,  Author  of  "  Shoring  and  its  Applica- 
tion,"  &c.    With  28  Illustrations.    Crown  8vo,  cloth       ....  3/6 
"  This  most  useful  and  much  wanted  handbook  should  be  in  the  hands  of  every  architect  and 
builder." — Building  World. 

"A  carefully  and  usefully  written  treatise  ;  the  work  is  essentially  practical."— Jc^^/jwan. 

THE  DECORATOR'S  ASSISTANT. 

A  Modern  Guide  for  Decorative  Artists  and  Amateurs,  Painters,  Writers, 
Gilders,  &c.  Containing  upwards  of  600  Receipts,  Rules,  and  Instructions  ; 
with  a  variety  of  Information  for  General  Work  connected  with  every  Class  of 
Interior  and  Exterior  Decorations,  &c.  Eighth  Edition.  Cr.  Svo  .  1  /O 
"  Full  of  receipts  of  value  to  decorators,  painters,  gilders,  &c.    The  book  contains  the  gist  of 

larger  treatises  on  colour  and  technical  processes.    It  would  be  difficult  to  meet  with  a  woric  so  full 

of  varied  information  on  the  painter's  art." — Building  Ns7vs. 

GRAMMAR  OF  COLOURING. 

A-pplied  to  Decorative  Painting  and  the  Arts.    By  G.  Field,    New  Edition, 
ealarged  by  E.  A.  Davidson.  With  Coloured  Plates.  Crown  Svo,  cloth  3/0 
"  The  book  is  the  most  useful  resume  oi  the  properties  of  pigments."— ^«z7a'tf 7-. 

ART  OF  LETTER  PAINTING  MADE  EASY. 

By  J.  G.  Badenoch.  With  12  full-page  Engravings  of  Examples.  Cr.  8vo  1  /6 
"Any  intelligent  lad  wlio  fails  to  turn  out  decent  work  after  studj-ing  this  system  lias 
mistaken  his  vocation."— Mcclianic. 
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PAINTING  POPULARLY  EXPLAINED. 

By  Thomas  John  Gullick,  Painter,  and  John  Times,  F.S.A.  Including 
Fresco,  Oil,  Mosaic,  Water  Colour,  Water-Glass,  Tempera,  Encaustic, 
Miniature,  Painting  on  Ivory,  Vellum,  Pottery,  Enamel,  Glass,  &c.  Sixth 

Edition.    Crown  8vo,  cloth  5/O 

*=t*  Adopted  as  a  Prize  Book  at  South  Kensington. 
"  Much  may  be  learned,  even  by  those  who  fancy  they  do  not  require  to  be  taught,  from  tlie 
careful  perusal  of  this  unpretending  but  comprehensive  txeditise." —Art'' yo7crnaL 

GLASS  STAINING,  AND  PAINTING  ON  GLASS. 

From  the  German  of  Dr.  Gessert  and  Emanuel  Otto  Fromberg.  With 


an  Appendix  on  The  Art  of  Enamelling.    Crown  8vo,  cloth     .       .  2/6 

WOOD-CARVINQ  FOR  AMATEURS. 

With  Hints  on  Design.  By  A  Lady.  With  10  Plates.  New  and  Cheaper 
Edition.    Crown  8vo,  in  emblematic  wrapper  2/0 


The  handicraft  of  the  wood-carver,  so  well  as  a  book  can  impart  it,  may  be  learnt  from  '  A 
Lady's  '  puhlication."— A ihenceum. 


NATURAL  SCIENCE,  ETC. 


THE  VISIBLE  UNIVERSE. 

Chapters  on  the  Origin  and  Construction  of  the  Heavens.    By  J.  E.  Gore, 


F.R.A.S.,  Author  of  "  Star  Groups,"  &c.  Illustrated  by  6  Stellar  Photographs 
and  12  Plates.    Demy  8vo,  cloth  16/0 

STAR  GROUPS. 

A  Student's  Guide  to  the  Constellations.  By  J.  Ellard  Gore,  F.R.A.S., 
M.R.I.A.,  &c.,  Author  of  "The  Visible  Universe,"  "The  Scenery  of  the 
Heavens,"  &c.    With  30  Maps.    Small  4to,  cloth  5/0 

AN  ASTRONOMICAL  GLOSSARY. 


Or,  Dictionary  of  Terms  used  in  Astronomy.  With  Tables  of  Data  and  Lists 
of  Remarkable  and  Interesting  Celestial  Objects.  By  J.  Ellard  Gore, 
F.R.A.S.,  Author  of  "  The  Visible  Universe,"  &c.    Small  crown  8vo,  cloth. 

2/6 

ASTRONOMY. 

By  the  late  Rev.  R.  Main,  M.A.,  F.R.S.  Third  Edition,  revised  by 
William  Thynne  Lynn,  B.  A.,  F.R.  A. S.    Crown  8vo,  cloth      .      .  2/0 

"A  sound  and  simple  treatise,  very  carefully  edited,  and  a  capital  book  for  beginners." — 

THE  MICROSCOPE. 

Its  Construction  and  Management,  including  Technique,  Photo-micrography, 
and  the  Past  and  Future  of  the  Microscope.  By  Dr.  Henri  van  Heurck, 
Re-Edited  and  Augmented  from  the  Fourth  French  Edition,  and  Translated 
by  Wynne  E.  Baxter,  F.G.S.    Imp.  8vo,  cloth     ....  18/0 

MANUAL  OF  THE  MOLLUSCA  : 

A  Treatise  on  Recent  and  Fossil  Shells.  By  Dr.  S.  P.  Woodward,  A.L.S. 
With  Appendix  by  Ralph  Tate,  A.L.S.,  F.G.S.  With  numerous  Plates 
and  300  Woodcuts.    Crown  8vo,  cloth   .  7/8 

"  A  storehouse  of  conchologfical  and  geological  information."— //'rtr?6'/r/&6''jr  Science  Gossip. 

THE  TWIN  RECORDS  OF  CREATION. 

Or,  Geology  and  Genesis,  their  Perfect  Harmony  and  Wonderful  Concord. 
By  G.  W.  V.  LK  Vaux.    8vo,  cloth   6/0 

LARDNER'S  HANDBOOKS  OF  SCIENCE. 
HANDBOOK  OF  MECHANICS. 

Enlarged  and  re-written  by  B.  Loewy,  F.R.A.S.   Post  8vo,  cloth    ,  Q/0 

HANDBOOK  OF  HYDROSTATICS  AND  PNEUMATICS. 

Revised  and  Enlarged  by  B.  Loewy,  F.R.A.S.    Post  8vo,  cloth       .  6/0 

HANDBOOK  OF  HEAT. 

Edited  and  re-written  by  B.  Loewy,  F.R.A.S.    Post  8vo,  cloth        .  6/0 
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LARDNER'S  HANDBOOKS  OF  SCIB^CB— continued, 
HANDBOOK  OF  OPTICS. 

New  Edition.   Edited  by  T.  Olver  Harding.  B.A.   Small  8vo,  cloth  6/0 

ELECTRICITY,  MAGNETISM,  AND  ACOUSTICS. 

Edited  by  Geo.  C.  Foster,  B.A.    Small  8vo,  cloth  ....  6/0 

HANDBOOK  OF  ASTRONOMY. 

Revised  and  Edited  by  Edwin  DuNKiN,  F.R.  A.  S.    8vo,  cloth  .       .  9/6 

MUSEUM  OF  SCIENCE  AND  ART. 

With  upwards  of  1,200  Engravings.  In  Six  Double  Volumes,  £1  1  s.  Cloth, 
or  half-morocco  £1  lis.  6d. 

NATURAL  PHILOSOPHY  FOR  SCHOOLS  .  .  3/6 
ANIMAL  PHYSIOLOGY  FOR  SCHOOLS  .  ,  3/6 
THE  ELECTRIC  TELEGRAPH. 

Revised  by  E.  B.  Bright,  F.R.A.S.    Fcap.  8vo,  cloth      .  .  2/6 


CHEMICAL  MANUFACTURES, 
CHEMISTRY,  ETC. 


THE  OIL  FIELDS  OF  RUSSIA  AND  THE  RUSSIAN 

PETROLEUM  INDUSTRY. 

A  Practical  Handbook  on  the  Exploration,  Exploitation,  and  Management 
of  Russian  Oil  Properties,  including  Notes  on  the  Origin  of  Petroleum  in 
Russia,  a  Description  of  the  Theory  and  Practice  of  Liquid  Fuel,  and  a 
Translation  of  the  Rules  and  Regulations  concerning  Russian  Oil  Properties. 
By  A.  Beeby  Thompson,  A.M.I.M.E.,  late  Chief  Engineer  and  Manager  of  the 
European  Petroleum  Company's  Russian  Oil  Properties.  About  500  pp.,  Avith 
numerous  Illustrations  and  Photographic  Plates,  and  a  Map  of  the  Balakhany- 
Saboontchy-Romany  Oil  Field.  Super-royal  8vo,  cloth  .  ,  Net  £3  3s. 
"A  careful  and  comprehensive  study  of  the  conditions  of  the  industry.    The  work  is  very 

valuable,  and  should  undoubtedly  be  the  standard  authority  on  Baku  for  some  time  to  come." — 

Mining  jfonrnal. 

THE  ANALYSIS  OF  OILS  AND  ALLIED  SUBSTANCES. 

By  A.  C.  Wright,  M.A.Oxon.,  B.Sc.Lond.,  formerly  Assistant  Lecturer  in 
Chemistry  at  the  Yorkshire  College,  Leeds,  and  Lecturer  in  Chemistry  at  the 
Hull  Technical  School.    Demy  8vo,  cloth  Net  9/0 

A  HANDYBOOK  FOR  BREWERS. 

Being  a  Practical  Guide  to  the  Art  of  Brewing  and  Malting.  Embracing  the 
Conclusions  of  Modern  Research  which  bear  upon  the  Practice  of  Brewing. 
By  Herbert  Edwards  Wright,  M.A.    Second  Edition,  Enlarged.  Crown 

8vo,  530  pp.,  cloth  12/6 

"  May  be  consulted  with  advantage  by  the  student  who  is  preparing  himself  for  examinational 
tests,  wliile  tiie  scientific  brewer  will  find  in  it  a  r^sum^  of  all  the  most  important  discoveries  of 
modern  times.  The  work  is  written  throughout  in  a  clear  and  concise  manner,  and  the  author 
takes  great  care  to  discriminate  between  vague  theories  and  well-established  facts." — Brewers' 
Journal. 

• '  We  have  great  pleasure  in  recommending  this  handy  book,  and  have  no  hesitation  In  saying 
that  It  Is  one  of  the  best— if  not  the  best— which  has  yet  been  written  on  the  subject  of  beer-brewing 
in  this  country ;  it  should  have  a  place  on  the  shelves  of  every  brewer's  library." — Brewers' 
Guardian. 

A  POCKET-BOOK  OF  MENSURATION  AND  QAUQINQ. 

Containing  Tables,  Rules,  and  Memoranda  for  Revenue  Officers,  Brewers, 
Spirit  Merchants,  &c.  By  J.  B.  Mant,  Inland  Revenue.  Second  Edition, 
Revised.    i8mo,  leather  4/0 


"  Should  be  in  the  hands  of  every  practical  hte-w.et."--B?'e7vers  yournai. 
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THE  OAS  ENGINEER'S  POCKET-BOOKi 

Comfirising  Tables,  Notes  and  Memoranda  relating  to  the  Manufacture, 
Distribution  and  Use  of  Coal  Gas  and  the  Construction  of  Gas  Works.  By 
H.  O'Connor,  A.M.Inst.C.E.   Second  Edition,  Revised.  470  pp.,  crown  8vo, 

fully  Illustrated,  leather  1 0/6 

"The  book  contains  a  vast  amount  of  information.    The  author  goes  consecutively  through 

the  engineering  details  and  practical  methods  involved  in  each  of  the  different  processes  or  parts 

of  a  gas-works.    He  has  certainly  succeeded  in  making  a  compilation  of  hard  matters  of  fact 

absolutely  interesting  to  read." — Gas  JVorld. 

"  The  volume  contains  a  great  quantity  of  specialised  Information,  compiled,  we  believe,  from 

trustworthy  sources,  which  should  make  it  of  considerable  value  to  those  for  whom  It  is  specifictilly 

produced.  "—£'«^»«^^r. 

LIGHTING  BY  ACETYLENE 

Generators,  Burners,  and  Electric  Furnaces.  By  William  E.  Gibes,  M.E. 
With  66  Illustrations.    Crown  8vo,  cloth  7/6 

ENGINEERING  CHEMISTRY. 

A  Practical  Treatise  for  the  Use  of  Analytical  Chemists,  Engineers,  Iron 
Masters,  Iron  Founders,  Students  and  others.    Comprising  Methods  of  Analysis 
and  Valuation  of  the  Principal  Materials  used  in  Engineering  Work,  w^ith 
numerous  Analyses,  Examples  and  Suggestions.     By  H.  Joshua  Phillips, 
F.I.C.,  F.C.S.    Third  Edition,  Revised  and  Enlarged.    Crown  8vo,  420  pp., 
with  Plates  and  other  Illustrations,  cloth.        ....      IVei  1 0/6 
"In  this  work  the  author  has  rendered  no  small  service  to  a  numerous  body  of  practical 
men.  .  .  .  The  analytical  methods  may  be  pronounced  most  satisfactory,  being  as  accurate  as  the 
despatch  required  of  engineering  chemists  permits." — Chemical  News. 

"  The  analyticcil  methods  given  are,  as  a  whole,  such  as  are  likely  to  give  rapid  and  trust- 
worthy results  in  experienced  hands.  .  .  .  There  is  much  excellent  descriptive  matter  in  the  work 
the  chapter  on  '  Oils  and  Lubrication '  being  specially  noticeable  in  this  respect."— ^w^w^^r. 

NITR0-EXPL05IVES. 

A  Practical  Treatise  concerning  the  Properties,  Manufacture,  and  Analysis 
of  Nitrated  Substances,  including  the  Fulminates,  Smokeless  Powders,  and 
Celluloid.   By  P.  Gerald  Sanford,  F.I.C,  Consulting  Chemist  to  the  Cotton 
Powder  Company,  Limited,  &c.   With  Illustrations.    Crown  8vo,  cloth.  9/0 
"One  of  the  very  few  text-books  in  v/hich  can  be  found  just  what  is  wanted.    Mr.  Sanford 
goes  steadily  through  the  whole  list  of  explosives  commonly  used,  he  names  any  given  explosive, 
and  tells  us  of  what  it  is  composed  and  how  it  is  manufactured.  The  book  Is  excG&ent."— Engineer. 

A  HANDBOOK  ON  MODERN  EXPLOSIVES. 

A  Practical  Treatise  on  the  Manufacture  and  Use  of  Dynamite,  Gun-Cotton, 
Nitro-Glycerine  and  other  Explosive  Compounds,  including  Collodion-Cotton. 
With  Chapters  on  Explosives  in  Practical  Application.    By  M.  Eissler,  M.E. 

Second  Edition,  Enlarged.    Crown  8vo  cloth  1 2/6 

"  A  veritable  mine  of  information  on  the  subject  of  explosives  employed  for  military,  mining, 
and  blasting  purposes."— ^rwjv  and  Navy  Gazette. 

DANGEROUS  GOODS. 

Their  Sources  and  Properties,  Modes  of  Storage  and  Transport  With  Notes 
and  Comments  on  Accidents  arising  therefrom.  A  Guide  for  the  Use  of 
Government  and  Railway  Officials,  Steamship  Owners,  &c.  By  H,  Joshua 
Phillips,  F.I.C.  F.C.S.  Crown  8vo,  374  pp.,  cloth  ....  9/0 
"  Merits  a  wide  circulation,  and  cm  Intelligent,  appreciative  study."— Chemical  News. 

A  MANUAL  OF  THE  ALKALI  TRADE. 

Including  the  Manufacture  of  Sulphuric  Acid,  Sulphate  of  Soda,  and  Bleaching 
Powder.  By  John  Lomas,  Alkali  Manufacturer.  With  232  Illustrations 
and  Working  Drawings.  Second  Edition,  with  Additions.  Super-royal  8vo, 
cloth  £1  108. 

"  We  find  not  merely  a  sound  and  luminous  explanation  of  the  chemical  principles  of  the 
trade,  but  a  notice  of  numerous  matters  which  have  a  most  important  bearing  on  the  successful 
conduct  of  alkali  works,  but  which  are  generally  overlooked  by  even  experienced  technological 
authors." —Chetnica I  Review. 

THE  BLOWPIPE  IN  CHEMISTRY,  MINERALOGY,  Etc. 

Containing  all  known  Methods  of  Anhydrous  Analysis,   many  Working 
Examples,  and  Instructions  for  Making  Apparatus.    By  Lieut. -Colonel  W.  A. 
Ross,  R.A.,  F.G.S.    Second  Edition,  Enlarged.    Crown  8vo,  cloth    .  6/0 
"  The  student  who  goes  conscientiously  through  the  course  of  experimentation  here  laid  down 
will  gain  a  better  insight  into  inorganic  chemistry  and  mineralogy  than  if  he  had  '  got  up '  any  of  the 
ibest  text-books  of  the  day,  and  paissed  any  number  of  examinations  in  their  contents."— CAcwzVa/ 
News. 


CROSBY  LOCK  WOOD  *  SON'S  CATALOGUE, 


THE  MANUAL  OF  COLOURS  AND  DYE-WARE5. 

Their  Properties,  Applications,  Valuations,  Impurities  and  Sophistications. 
For  the  Use  of  Dyers,  Printers,  Drysalters,  Brokers,  &c.    By  J.  W.  Slater. 
Second  Edition,  Revised  and  greatly  Enlarged.    Crown  8vo,  cloth       .  7IQ 
"  There  Is  no  other  work  which  covers  precisely  the  same  ground.    To  students  preparing 
for  examinations  in  dyeing  and  printing  it  will  prove  exceedingly  useful." — Chemical  News. 

THE  ARTISTS'  MANUAL  OF  PIGMENTS. 

Showing  their  Composition,  Conditions  of  Permanency,  Non-Permanency,  and 
Adulterations,  &c.,  with  Tests  of  Purity.     By  H.  C.  Standage.  Third 

Edition.     Crown  8vo,  cloth  2/6 

This  work  is  indeed  multum-ifi-parvo,  and  we  can,  with  good  conscience,  recommend  it  to 
11  who  come  in  contact  with  pigments,  whether  as  makers,  dealers,  or  \x%Qt%" —Chemical  Review. 


INDUSTRIAL    ARTS,    TRADES,  AND 
MANUFACTURES. 


THE  CULTIVATION   AND    PREPARATION   OF  PARA 

RUBBER. 

By  W.  H.  JoHNSpN,  F.L.S.,  F  R.H.S.,  Director  of  Agriculture,  Gold  Coast 
Colony,  West  Africa,  Commissioned  by  Government  in  1902  to  visit  Ceylon  to 
Study  the  Methods  employed  there  in  the  Cultivation  and  Preparation  of 
Para  Rubber  and  other  Agricultural  Staples  for  Market,  with  a  view  to  Intro- 
duce them  into  West  Africa.  Demy  Svo,  cloth  .  .  .  .  Net  7 IS 
Summary  of  Contents  :  — Introductory.  —  The  Para  Rubber  Tree  (Hezea 

brasiliensis)  AT  HOME  AND  ABROAD.— CULTIVATION  OF  THE    TREE -.—PROPAGATION.— 

Site  for  Plantation.— Distance  Apart  to  Plant  the  Trees.— Transplanting.— 
Cultivation.— INSECT  Pests  and  Fungoid  Diseases.— Collecting  the  Rubber: 
—  Various  Methods  Employed  in  Tapping  Rubber  Trees.  —  Flow  of  Latex 
Increased  by  Wounding  the  Tree.— How  to  Tap.— The  Preparation  of  rubber 
FROM  THE  Latex  :— Latex.— Various  Methods  Employed  in  the  Preparation  of 
Rubbrr.— suggested  Method  for  Preparing  Rubber.— scrap  Rubber.— Yield  of 
Para  Rubber  from  Cultivated  Trees  :— Ceylon.— Malay  peninsula.— Gold  Coast, 
West  Africa.— Establishment  and  Maintenance  of  a  Para  Rubber  plantation  :— 
Ceylon.— Malay  Peninsula.— CoMiMERCiAL  Value  of  the  Oil  in  Hevea  Seeds. 

"  The  Authoi-  does  not  claim  that  the  book  is  more  than  a  collection  of  information  gathered 
from  various  sources;  as  such  it  is  excellent,  and  will  undoubtedly  serve  a  very  useful  purpose." — 
India  Ricbber  journal. 

RUBBER  HAND  STAMPS 

And  the  Manipulation  of  Rubber.  A  Practical  Treatise  on  the  Manufacture  of 
Indiarubber  Hand  Stamps,  Small  Articles  of  Indiarubber,  The  Hektograph, 
Special  Inks,  Cements,  and  Allied  Subjects.  By  T.  O'Conor  Sloane,  A.M., 
Ph.D.    With  numerous  Illustrations.    Square  Svo,  cloth.       .       .       .  6/0 

PRACTICAL  PAPER-MAKINQ. 

A  Manual  for  Paper-Makers  and  Owners  and  Managers  of  Paper-Mills.  With 
Tables,  Calculations,  &c.    By  G.  Clapperton,  Paper-Maker.    With  Illus- 
trations of  Fibres  from  Micro-Photographs.    Crown  Svo,  cloth      .  6/0 
"  The  author  caters  for  the  requirements  of  responsible  mill  hands,  apprentices,  &c.,  whilst 
his  manucil  will  be  found  of  great  service  to  students  of  technology,  as  well  as  to  veteran  papei- 
makers  and  mill  owners.    The  illustrations  form  an  excellent  feature."— 77r«  World's  Paper  Trade 
Review. 

THE  ART  OF  PAPER-MAKINQ. 

A  Practical  Handbook  of  the  Manufacture  of  Paper  from  Rags,  Esparto, 
Straw,  and  other  Fibrous  Materials.    Including  the  Manufacture  of  Pulp  from 
Wood  Fibre,  with  a  Description  of  the  Machinery  and  Appliances  used.  To 
which  are  added  Details  of  Processes  for  Recovering  Soda  from  Waste  Liquors. 
By  Alexander  Watt.    With  Illustrations.    Crown  Svo,  cloth  .       .  7/6 
"It  may  be  regarded  as  the  standard  work  on  the  subject.    The  book  is  full  of  valuable 
information.    The  'Art  of  Paper- Making'  is  in  everj'  respect  a  model  of  a  text-book,  either  for  a 
technical  class,  or  for  the  private  student."— /'a/Je/-  and  Printing  Trades  your^ial. 

A  TREATISE  ON  PAPER. 

For  Printers  and  Stationers.  With  an  Outline  of  Paper  Manufacture ;  Complete 
Tables  of  Sizes,  and  Specimens  of  Different  Kinds  of  Paper.  By  Richard 
Parkinson,  late  of  the  Manchester  Technical  School.  Demy  Svo,  cloth  3/6 
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THE  ART  OF  SOAP-MAKINQ. 

A  Practical  Handbook  of  the  Manufacture  of  Hard  and  Soft  Soaps,  Toilet 
Soaps,  &c.  Including  many  New  Processes,  and  a  Chapter  on  the  Recovery  of 
Glycerine  from  Waste  Leys.  By  Alexander  Watt.  Sixth  Edition, 
including  an  Appendix  on  Modern  Candlemaking.  Crown  8vo,  cloth  7/6 
"  A  thorougfhly  practical  treatise.  We  congratulate  the  author  on  the  success  of  his  endeavour 
to  fill  a  void  in  English  technical  literature."— Nature. 

"The  work  will  prove  very  useful,  not  merely  to  the  technological  student,  but  to  the 
practical  soap  boiler  wlio  wishes  to  understand  tlie  theory  of  his  art." — Chemical  News. 

PRACTICAL  TANNING. 

A  Handbook  of  Modern  Processes,  Receipts,  and  Suggestions  for  the  Treatment 
of  Hides,  Skins,  and  Pelts  of  every  Description.  By  L.  A.  Flemming, 
American  Tanner.    472  pages.    8vo,  cloth  .....    Nei  25/0 

THE  ART  OF  LEATHER  MANUFACTURE. 

A  Practical  Handbook,  in  which  the  Operations  of  Tanning,  Currying,  and 
I^eather  Dressing  are  fully  Described,  and  the  Principles  of  Tannin?  Explained. 
Together  with  a  Description  of  the  Arts  of  Glue  Boiling,  Gut  Dressing,  &c. 
By  Alexander  Watt.    Fifth  Edition,  thoroughly  Revised  and  Enlarged, 

8vo,  cloth  Nearly  ready.    Price  about  1  0/6 

'*  A  sound,  comprehensive  treatise  on  tanning  and  its  accessories.    The  book  is  an  eminently 

valuable  production,  which  redounds  to  the  credit  of  both  author  and  publishers."— C".%«w*Va/ 

Revze7v. 

ART  OF  BOOT  AND  SHOEMAKINQ, 

Including  Measurement,  Last-fitting,  Cutting-out,  Closing  and  Making 
with  a  Description  of  the  most  Approved  Machinery  employed.    By  J.  B. 

Leno.    Crown  8vo,  cloth  2/0 

"  By  far  the  best  worK  ever  written  on  the  subject." — Scottish  Leather  Trader. 

COTTON  MANUFACTURE. 

A  Manual  of  Practical  Instruction  of  the  Processes  of  Opening,  Carding, 
Combing,  Drawing,  Doubling  and  Spinning  of  Cotton,  the  Methods  of 
Dyeing,  &c.  For  the  Use  of  Operatives,  Overlookers,  and  Manufacturers. 
By  John  Lister,  Technical  Instructor,  Pendleton.    8vo,  cloth     .       .  7/6 

"  A  distinct  advance  in  the  literature  of  cotton  xa3.x\\xiz.zt\xre."— Machinery. 

••It  is  thoroughly  reliable,  fulfilling  nearly  all  the  requirements  Ae^\re6."  —  Glasgow  Herald. 

WATCH  REPAIRING,  CLEANING,  AND  ADJUSTING. 

A  Practical  Handbook  dealing  with  the  Materials  and  Tools  Used,  and  the 
Methods  of  Repairing,  Cleaning,  Altering,  and  Adjusting  all  kinds  of  English 
and  Foreign  Watches,  Repeaters,  Chronographs  and  Marine  Chronometers. 
By  F.  J.  Garrard,  Springer  and  Adjuster  of  Marine  Chronometers  and  Deck 
Watches  for  the  Admiralty.    With  over  200  Illustrations.    Crown  8vo,  cloth. 

Net  4/6 

MODERN  HOROLOGY,  IN  THEORY  AND  PRACTICE. 

Translated  from  the  French  of  Claudius  Saunier,  ex-Director  of  the  School 
of  Horology  at  Macon,  by  Julien  Tripplin,  F.R.A.S.,  Besancon  Watch 
Manufacturer,  and  Edward  Rigg,  M.A.,  Assayer  in  the  Royal  Mint.  With 
Seventy-eight  Woodcuts  and  Twenty-two  Coloured  Copper  Plates.  Second 
Edition.    Super-royal  8 vo,  £2  2s.  cloth  ;  half-calf  .       .       .    £2  108. 
"  There  is  no  horological  work  in  the  English  language  at  all  to  be  compared  to  this  produc- 
tion of  M.  Saunier's  for  clearness  and  completeness.    It  is  alike  good  as  a  guide  for  the  student  and 
as  a  reference  for  the  experienced  horologist  and  skilled  ■viorVxri-a.n." —Horological  Journal. 

"  The  latest,  the  most  complete,  and  the  most  reliable  of  those  literary  productions  to  which 
continental  watchmakers  are  indebted  for  the  mechanical  superiority  over  their  English  brethren 
— in  fact,  the  Book  of  Books  is  M.  Saunier's  '  Treatise.' " — Watchmaker,  Jeweller,  and  Silversmith . 

THE  WATCHMAKER'S  HANDBOOK. 

Intended  as  a  Worksnop  Companion  for  those  engaged  in  Watchmaking  and 
the  Allied  Mechanical  Arts.  Translated  from  the  French  of  Claudius 
Saunier,  and  enlarged  by  Julien  Tripplin,  F.R.A.S.,  and  Edward  Rigg, 
M.A.,  Assaj^er  in  the  Royal  Mint.  Fourth  Edition,  Cr.  8vo,  cloth  .  9/0 
"  Each  part  is  truly  a  treatise  in  itself.  The  arrangement  is  good  and  the  language  Is  clear 
and  concise.    It  is  an  admirable  guide  for  the  young  y/dXchm^.\ier."— Engineering. 
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CLOCKS,  WATCHES,  &  BELLS  for  PUBLIC  PURPOSES. 

A  Rudimentary  Treatise.     By  Edmund  Beckett,  Lord  Grimthorpe, 
LL.D.,  K.C.,  F.R.A.S.    Eighth  Edition,  with  new  List  of  Great  Bells  and 
an  Appendix  on  Weathercocks.    Crown  8vo,  cloth      ....  4/6 
The  above,  handsomely  bound,  Cloth  Boards,  SIS. 
"  The  best  work  on  the  subject  probably  extant.    The  treatise  on  bells  is  undoubtedly  the 
best  in  the  language." — hngi}iectini^. 

"  The  only  modern  treatise  on  clock-making." — Horological  journal. 

HISTORY  OF  WATCHES  &  OTHER  TIMEKEEPERS. 

By  James  F.  Kendal,  M.B.H.  Inst.    1/6  boards;  or  cloth,  gilt       .  2/6 
"The  best  which  has  yet  appeared  on  this  subject  in  the  English  language."— /nrf«f/rt«. 
"  Open  the  book  where  you  may,  there  is  interesting  matter  in  it  concerning  the  ingenious 
devices  of  the  ancient  or  modern  horolo^et." —Saturday  Review. 

ELECTRO  PLATINQ&ELECTRO  REFINING OFMETALS. 

Being  a  new  edition  of  Alexander  Watt's  "  Electro-Deposition."  Re- 
vised and  Largely  Rewritten  by  Arnold  Philip,  B.Sc,  A.I.E.E.,  Principal 
Assistant  to  the  Admiralty  Chemist.    Large  Crown  8vo,  cloth     .    Net  "f  2/6 
"  Altogether  the  work  can  be  highly  recommended  to  every  electro  plater,  and  is  of  un- 
doubted interest  to  every  electro-metallurgist."— £/^c/rzca/  Review. 

"Eminently  a  book  for  the  practical  worker  in  electro-deposition.    It  contains  practical 
descriptions  of  methods,  processes  and  materials,  as  actually  pursued  and  used  in  the  workshop 
E?tgi)ieey. 

ELECTROPLATING. 

A  Practical  Handbook  on  the  Deposition  of  Copper,  Silver,  Nickel,  Gold, 
Aluminium,  Brass,  Platinum,  &c.,  &c.     By  J.  W.  Urquhart  C.E.  Fifth 

Edition,  Revised.    Crown  8vo,  cloth  6/0 

"  An  excellent  practical  manual." — Engineering. 

"  An  excellent  work,  giving  the  newest  \vdQxmz.\\oVi..^^— Horological  Journal. 

ELECTRO=METALLURQY, 

Practically  Treated.  By  Alexander  Watt.  Tenth  Edition,  enlarged  and 
revised.     With  Additional  Illustrations,  and  including  the  most  Recent 

Processes.    Crown  8vo,  cloth  3/6 

"  From  this  book  both  amateur  and  artisan  may  learn  everything  necessary." — Iron. 

GOLDSMITH'S  HANDBOOK, 

Containing  full  Instructions  in  the  Art  of  Alloying,  Melting,  Reducing, 
Colouring,  Collecting,  and  Refining.     The  processes  of  Manipulation, 


Recovery  of  Waste,  Chemical  and  Physical  Properties  of  Gold ;  Solders, 
Enamels,  and  other  useful  Rules  and  Recipes,  &c.    By  George  E.  Gee, 

Sixth  Edition.    Crown  8vo,  cloth  3/0 

"A  good,  sound,  technical  ednc^Xor."— Horological  Journal. 

SILVERSMITH'S  HANDBOOK, 

On  the  same  plan  as  the  above.  By  George  E.  Gee.  Third  Edition, 
Crown  8vo,  cloth  3/0 


"A  valuable  sequel  to  the  authors  'Practical  Qo\d\yoxV.Qx' —Silvers}nit)i  s  Trade  Joicrnal. 

The  tivo  preceding  Works,  in  One  handsome  Vohune,  half-botmd,  entitled 
"  The  Goldsmith's  .\nd  Silversmith's  Complete  Handbook,"  7/0- 

JEWELLER'S  ASSISTANT  IN  WORKING    IN  GOLD. 

A  Practical  Treatise  for  Masters  and  Workmen,  Compiled  from  the  Experience 
of  Thirty  Years' Workshop  Practice.    By  George  E.  Gee.    Crown  8 vo.  7/6 
"  This  manual  of  technical  education  Is  apparently  destined  to  be  a  valuable  auxiliary  to  a 
handicraft  which  is  certainly  capable  of  jjreat  Improvement  " — The  Times. 

HALL=MARKINQ  OF  JEWELLERY. 

Comprising  an  account  of  all  the  different  Assay  Towns  of  the  United 
Kingdom,  with  the  Stamps  at  present  employed ;  also  the  Laws  relating  to 
the  Standards  and  Hall-marks  at  the  various  Assay  Offices.  By  George  E. 
Gee.    Crown  8vo,  cloth  3/0 

ELECTROTYPING. 

The  Reproduction  and  Multiplication  of  Printing  Surfaces  and  Works  of  Art 
by  the  Electro-Deposition  of  Metals.   By  J.  W.  Urquhart,  C.E.  Crown  8vo, 

cloth  5/0 

"  The  book  Is  thoroughly  practical;  the  reader  is,  therefore,  conducted  through  the  leadi  g 

laws  of  electricity,  then  through  the  metals  used  by  electrotypers,  the  apparatus,  and  the  depositing 

processes,  up  to  the  final  preparation  of  the  work.  —-4 Journal. 
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MECHANICAL  DENTISTRY: 

A  Practical  Treatise  on  the  Construction  of  the  Various  Kinds  of  Artificial 
Dentures,  comprising  also  Useful  Formulae,  Tables  and  Receipts.  By 
C.  Hunter.    Crown  8vo,  cloth  3/0 

BRASS  FOUNDER'S  MANUAL: 

Instructions  for  Modelling,  Pattern  Making,  Moulding,  Turning,  &c.  By 
W.  Graham.    Crown  8vo,  cloth  2/0 

SHEET  METAL  WORKER'S  INSTRUCTOR. 

Comprising  a  Selection  of  Geometrical  Problems  and  Practical  Rules  for 
Describing  the  Various  Patterns  Required  by  Zinc,  Sheet-Iron,  Copper,  and 
Tin-Plate  Workers.    By  Reuben  Henry  Warn,  Practical  Tin-Plate  Worker. 


New  Edition,  Revised  and  greatly  Enlarged  by  Joseph  G.  Horner, 
A.M.I.M.E.    Crown  Svo,  254  pp.,  with  430  Illustrations,  cloth     .       .  7/6 

SHEET  METAL-WORKER'S  GUIDE. 

A  Practical  Handbook  for  Tinsmiths,  Coppersmiths,  Zincworkers,  &c.,with 
46  Diagrams  and  Working  Patterns.  By  W.  J.  E.  Crane.  Fourth  Edition. 
Crown  Svo,  Cloth  1/6 


"The  author  has  acquitted  liunself  witli  considerable  tact  in  choosing  liis  examples,  and 
with  no  less  abilitj^  in  treating  them."—P/7(7nder. 

GAS  FITTING: 

A  Practical  Handbook.    By  John  Black.    Revised  Edition.     With  130 


Illustrations.    Crown  Svo,  cloth  2/6 

"It  is  written  in  a  simple,  practical  style,  and  we  heartily  recommend  '\\.."—Phiinbe}'  and 
Decorato7\ 

TEA  MACHINERY  AND  TEA  FACTORIES. 


A  Descriptive  Treatise  on  the  Mechanical  Appliances  required  in  the 
Cultivation  of  the  Tea  Plant  and  the  Preparation  of  Tea  for  the  Market.  By 
A.  J.  Wallis-Tavler,  A.M. Inst. C.E.     Medium  Svo,  468  pp.       With  ai8 

Illustrations  Net  25/0 

Summary  of  Contents. 
Mechanical  Cultivation  or  Tillage  of  the  Soil.— plucking  or  Gathering 
THE  Leaf.  — Tea  Factories.— The  Dressing,  Manufacture,  or  preparation 
OF  Tea  by  Mechanical  Means.  —  Artificial  Withering  of  the  Leaf.— 
Machines  for  Rolling  or  Curling  the  Leaf.— Fermenting  Process.  — 
Machines  for  the  Automatic  Drying  or  Firing  of  the  Leaf.— Machines  for 
Non-Automatic  Drying  or  Firing  of  the  Leaf.— Drying  or  Firing  Machines. 
—  Breaking  or  Cutting,  and  Sorting  Machines.— Packing  the  Tea.— Means 
of  Transport  on  Tea  plantations.— Miscellaneous  Machinery  and  Apparatus. 
—Final  Treatment  of  the  Tea.— Tables  and  Memoranda. 

"The  subject  of  tea  machinery  is  now  one  of  the  first  interest  to  a  large  class  of  people,  of 
whom  we  strongly  commend  the  \o\umQ."— Chamber  0/ Commerce  JcurTtaL 

"  Contains  a  very  full  account  of  the  machinery  necessary  for  the  proper  outfit  of  a  factory,  and 
also  a  description  of  the  processes  best  carried  out  by  this  machinery." — Journal  Society  0/  Arts. 

FLOUR  MANUFACTURE. 

A  Treatise  on  Milling  Science  and  Practice.    By  Friedrich  Kick,  Imperial 
Regierungsrath,  Professor  of  Mechanical  Technology  in  the  Imperial  German 
Polytechnic  Institute,  Prague.    Translated  from  the  Second  Enlarged  and 
Revised  Edition.    By  H.  H.  P.  Powles,  A.M. Inst. C.E.      400  pp.,  with 
28  Folding  Plates,  and  167  Woodcuts.    Royal  Svo,  cloth        .       .    £1  5s. 
"This  invaluable  work  is,  and  will  remain,  the  standard  authority  on  the  science  of  milling.  .  .  . 
The  miller  who  has  read  and  digested  this  work  will  have  laid  the  foundation,  so  to  speak,  of  a 
successful  career;  he  will  have  acquired  a  number  of  general  principles  which  he  can  proceed  to 
apply.    In  this  handsome  volume  we  at  last  have  the  accepted  text-book  of  modem  milling  in  good, 
sound  English,  which  has  little,  If  any,  trace  of  the  German  idiom."— 7!^^  Miller. 

"  The  appearance  of  this  celebrated  work  in  English  is  very  opportune,  and  British  millers 
will,  we  are  sure,  not  be  slow  in  availing  themselves  of  its  pages."— Millers^  Gazette. 

ORNAMENTAL  CONFECTIONERY. 

A  Guide  for  Bakers,  Confectioners  and  Pastrycooks  ;  including  a  variety  of 
Modern  Recipes,  and  Remarks  on  Decorative  and  Coloured  Work.    With  129 
Original  Designs.   By  Robert  Wells.    Crown  Svo,  cloth     .       .       .  6/0 
"A  valuable  work,  practical,  and  should  be  in  the  hands  of  every  baker  and  confectioner. 
The  Illustrative  designs  are  worth  treble  the  amount  charged  for  the  -work."— Baker's  Times. 

BREAD  &   BISCUIT   BAKER'S  &  SUGAR-BOILER'S 

ASSISTANT. 

Including  a  large  variety  of  Modern  Recipes.    With  Remarks  on  the  Art  of 
Bread-making.  By  Robert  Wells.  Fourth  Edition.  Crown  Svo,  cloth    1 1Q 
"  A  large  number  of  wrinkles  for  the  ordinary  cook,  as  well  as  the  baker. "^Saturday  Revie-w 
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PASTRYCOOK  &  CONFECTIONER'S  GUIDE. 

For  Hotels,  Restaurants,  and  the  Trade  in  general,  adapted  also  for  Family 
Use.    By  R.  Wells,  Author  of  "  The  Bread  and  Biscuit  Baker  "  .  .1/0 
"  We  cannot  speak  too  highly  of  this  really  excellent  work.    In  these  days  of  keen  competition 
our  readers  cannot  do  better  than  purchase  this  hook."— Baker's  Times, 

MODERN  FLOUR  CONFECTIONER. 

Containing  a  large  Collection  of  Recipes  for  Cheap  Cakes,  Biscuits,  &c.  With 
remarks  on  the  Ingredients  Used  in  their  Manufacture.    By  R.  Wells    1  /O 
The  work  is  of  a  decidedly  practical  character,  and  in  every  recipe  regard  is  had  to  economical 
working." — North.  British  Daily  Mail, 

SAVOURIES  AND  SWEETS 

Suitable  for  Luncheons  and  Dinners.  By  Miss  M.  L.  Allen  (Mrs.  A. 
Macaire),  Author  of  "  Breakfast  Dishes,"  &c.     Thirtieth  Edition.  F'cap 


8vo,  sewed   .       .  -1/6 

BREAKFAST  DISHES 

For  Every  Morning  of  Three  Months.  By  Miss  Allen  (Mrs.  A.  Macaire), 
Author  of  "Savouries  and  Sweets,"  &c.  Twenty-second  Edition.  F'cap  8vo, 
sewed  .       ,  •       •       •  1/0 

MOTOR  CARS  OR  POWER  CARRIAGES  FOR  COMMON 

ROADS. 

By  A.  J.  Wallis-Tayler,  A.M.Inst.  C.E.    Crown  8vo,  cloth    .       .  4/6 


"  A  worlc  that  an  engineer,  thinlcing  of  turning  his  attention  to  motor-carriage  work,  would 
do  well  to  read  as  a  preliminary  to  starting  operations." — Eng-ineeri^tg . 

FRENCH  POLISHING  AND  ENAMELLING. 

A  Practical  Book  of  Instruction,  including  numerous  Recipes  for  making 
Polishes,  Varnishes,  Glaze  Lacquers,  Revivers,  &c.  By  R.  Bitmead. 
Crovi^n  8vo,  cloth  1/6 

CEMENTS,  PASTES,  GLUES,  AND  GUMS. 

A  Guide  to  the  Manufacture  and  Application  of  Agglutinants  for  Workshop, 
Laboratory,  or  Office  Use.    With  900  Recipes  and  Formulae.    By  H.  C. 

Standage.    Crown  8vo,  cloth  2/0 

"  As  a  revelation  of  what  are  considered  trade  secrets,  this  book  will  arouse  an  amount  of 
curiosity  among  the  large  number  of  industries  it  touches." — Daily  Chronicle. 

PRACTICAL  ORGAN  BUILDING. 

By  W.  E.  Dickson,  M.A.,  Precentor  of  Ely  Cathedral.    Second  Edition, 

Revised.    Crown  8vo,  cloth  2/6 

"The  amateur  builder  will  find  in  this  book  all  that  is  necessary  to  enable  him  personally  to 
construct  a  perfect  organ  with  his  own  \\'ax^&=," —Academy . 

COACH-BUILDING: 

A  Practical  Treatise,  Historical  and  Descriptive.     By  J.  W.  Burgess. 

Crown  8vo,  cloth  2/6 

"  This  handbook  will  supply  a  long-felt  want,  not  only  to  manufacturers  themselves,  but 
more  particularly  apprentices,  and  others  connected  with  the  trade  of  coach -building. 
Mail. 

SEWING  MACHINERY. 

Construction,  History,  Adjusting,  &c.   By  J.  W.  Urquhart.    Cr.  8vo  2/0 

WOOD  ENGRAVING: 

A  Practical  and  Easy  Introduction  to  the  Study  of  the  Art.  By  W.  N. 
Brown.    Crown  8vo,  cloth  1/6 

LAUNDRY  MANAGEMENT. 

A  Handbook  for  Use  in  Private  and  Public  Laundries.    Cr.  8vo,  cloth  2/0 

"This  book  should  certainly  occupy  an  honoured  place  on  the  shelves  of  all  housekeepers 
who  wish  to  keep  themselves  au  courant  of  the  newest  appliances  and  methods."— Queen. 

CONSTRUCTION  OF  DOOR  LOCKS. 

From  the  Papers  of  A.  C.  Hobbs.  Edited  by  Charles  Tomlinson,  F.R.S. 
With  aiNote  upon  Iron  Safes  by  Robert  Mallet.      Cr.  Bvo,  cloth  2/6 
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HANDYBOOKS  FOR  HANDICRAFTS. 

BY  PAUL  N.  HASLUCK. 

Author  ot  "  Lathe  Work,"  &c.    Crown  8vo,  144  pp.,  price  is.  each. 

t^' These  Handvbooks  have  been  written  to  supply  infotmaticn  /o^' Workmek, 
Students,  and  Amateurs  in  the  several  HandicraHs,  on  the  actual  Practice  of 
the  Workshop,  and  are  intended  to  convey  in  plain  language  Technical  Know- 
LEDGE  of  the  several  Crafts.  In  describing  the  processes  employed,  and  the  manipu- 
lation of  material,  workshop  terms  are  used  ;  workshop  practice  is  fully  explained  ; 
and  the  text  is  freely  illustrated  with  drawings  of  modern  tools,  appliances,  and 
processes. 


METAL  TURNER'5  HANDYBOOK. 

A  Practical  Manual  for  Workers  at  the  Foot-Lathe.   With  100  Illustrations. 

1/0 

The  book  will  be  of  service  alike  to  the  amateur  and  the  artisan  turner.  It  displays 
thorough  knowledge  of  the  subject." — Scotsman. 

WOOD  TURNER'S  HANDYBOOK. 

A  Practical  Manual  for  Workers  at  the  Lathe.    With  over  100  Illustrations. 

1/0 

"  We  recommend  the  book  to  young  turners  and  amateurs.  A  multitude  of  workmen  have 
hitherto  sought  in  vain  for  a  manual  of  this  special  mdustry."— Mechanical  World. 

WATCH  JOBBER'S  HANDYBOOK. 

A  Practical  Manual  on  Cleaning,  Repairing,  and  Adjusting.    With  upwards  of 

100  Illustrations  1/0 

"We  strongly  advise  all  young  persons  connected  with  the  watch  trade  to  acquire  and  study 
this  inexpensive  yioxV."—Clerken-well  Chronicle. 

PATTERN  MAKER'S  HANDYBOOK. 

A  Practical  Manual  on  the  Construction  of  Patterns  for  Founders.  With 

upwards  of  100  Illustrations  '1/0 

"  A  most  valuable,  if  not  indispensable  manual  for  the  pattern  makGr." —Knowledge. 

MECHANICS  WORKSHOP  HANDYBOOK. 

A  Practical  Manual  on  Mechanical  Manipulation,  embracing  Information 
on  various  Handicraft  Processes.    With  Useful  Notes  and  Miscellaneous 

Memoranda.    Comprising  about  200  Subjects  1/0 

"A  very  clever  and  useful  book,  which  should  be  found  In  every  workshop;  and  It  should 
certainly  find  a  place  in  all  technical  schools."— Saturday  Review. 

MODEL  ENGINEER'S  HANDYBOOK. 

A  Practical  Manual  on  the  Construction  of  Model  Steam  Engines.  With 

upwards  of  100  Illustrations  1/0 

"Mr.  Hasluck  has  produced  a  very  good  little  hoo\i."  —Builder. 

CLOCK  JOBBER'S  HANDYBOOK. 

A  Practical  Manual  on  Cleaning,  Repairing,  and  Adjusting.    With  upwards  of 

100  Illustrations  1/0 

"  It  is  of  inestimable  service  to  those  commencing  the  trade." — Coventry  Standard. 

CABINET  WORKER'S  HANDYBOOK. 

A  Practical  Manual  on  the  Tools,  Materials,  Appliances,  and  Processes 
employed  in  Cabinet  Work.    With  upwards  of  100  Illustrations      .  .1/0 
"Mr.  Hasluck s  thorough-going  little  Handybook  is  amongst  the  most  practical  guides  we 
have  seen  for  beginners  in  cabinet-work." — Saturday  Review. 

WOODWORKER'S  HANDYBOOK. 

Embracing  Information  on  the  Tools,  Materials,  Appliances  and  Processei 
Employed  in  Woodworking.    With  104  Illustrations       .       .  .1/0 

"  Written  by  a  man  who  knows,  not  only  how  work  ought  to  be  done,  but  how  to  do  It,  and 
how  to  convey  his  knowledge  to  others." — Engineering. 

"Mr.  Hasluck  writes  admirably,  and  gives  complete  instructions."— 

"  Mr.  Hasluck  combines  the  experience  of  a  practical  teacher  with  the  manipulative  skill  and 
scientific  knowledge  of  processes  of  the  trained  mechanician,  and  the  manuals  are  marvels  of  what 
can  be  produced  at  a  popular  price." — Schoolmaster. 

"  Helpful  to  workmen  of  all  ages  and  degrees  of  experience."— ZJa^^V  Chronicle 

"Concise,  clear,  and  ptactlcal."— Saturday  Review. 
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COMMERCE,    COUNTING-HOUSE  WORK, 
TABLES,  ETC. 


LESSONS  IN  COMMERCE. 

By  Professor  R.  Gambaro,  of  the  Royal  High  Commercial  School  at  Genoa. 
Edited  and  Revised  by  James  Gault,  Professor  of  Commerce  and  Commercial 
Law  in  King's  College,  London.    Fifth  Edition.    Crown  8vo,  cloth      .  3/6 
The  publishers  of  this  work  have  rendered  considerable  service  to  the  cause  ot  commercial 
education  by  the  opportune  production  of  this  volume.  .  .  .  The  work  is  peculiarly  acceptable  to 
English  readers  and  an  admirable  addition  to  existing  class  books.    In  a  phrase,  we  think  the  work 
attains  its  object  in  furnishing  a  brief  account  of  those  laws  and  customs  of  British  trade  with  which 
the  commercial  man  interested  therein  should  be  {ami\ia.t."—C/iamder  0/  Commerce  journal. 

"An  invaluable  guide  in  the  hands  of  those  who  are  preparing  for  a  commercial  career,  and, 
in  fact,  the  information  it  contains  on  matters  of  business  should  be  impressed  on  every  one."— 
Comitiiig  House. 

THE  FOREIGN  COMMERCIAL  CORRESPONDENT. 

Being  Aids  to  Commercial  Correspondence  in   Five  Languages — English, 
French,  German,  Italian,  and  Spanish.     By  Conrad  E.  Baker.  Third 
Edition,  Carefully  Revised  Throughout.    Crown  8vo,  cloth  .       .       .  4/6 
"  Whoever  wishes  to  correspond  in  all  the  languages  mentioned  by  Mr.  Baker  cannot  do 
better  than  study  this  work,  the  materials  of  which  are  excellent  and  conveniently  arranged.  They 
consist  not  of  entire  specimen  letters,  but — what  are  far  more  useful— short  passages,  sentences,  or 
phrases  expressing  the  same  general  idea  in  various  forms." — Athenaum: 

"  A  careful  examination  has  convinced  us  that  it  is  unusually  complete,  well  arranged  and 
reliable.    The  book  is  a  thoroughly  good  one." —Schoolmaster. 

FACTORY  ACCOUNTS:  their  PRINCIPLES  &  PRACTICE. 

A  Handbook  for  Accountants  and  Manufacturers,  with  Appendices  on  the 
Nomenclature  of  Machine  Details;  the  Income  Tax  Acts;  the  Rating  of 
Factories  ;  Fire  and  Boiler  Insurance  ;  the  Factory  and  Workshop  Acts,  &c., 
including  also  a  Glossary  of  Terms  and  a  large  number  of  Specimen  Rulings. 
By  Emile  Garcke  and  J.  M.  Fells.    Fifth  Edition,  Revised  and  Enlarged. 

Demy  8vo,  cloth  7/6 

"A  very  interesting  description  of  the  requirements  of  Factory  Accounts.  .  .  .  The  principle 

of  assimilating  the  Factory  Accounts  to  the  general  commercial  books  is  one  which  we  thoroughly 

agree  with." — Accountants'  jfournal. 

"  Characterised  by  extreme  thoroughness.    Tliere  are  few  owners  of  factories  who  would  not 

derive  great  benefit  from  the  perusal  of  this  most  admirable  ^ox]s.." —Local  Government  Chronicle. 

MODERN  METROLOGY. 

A  Manual  of  the  Metrical  Units  and  Systems  of  the  present  Century.  With 
an  Appendix  containing  a  proposed  English  System.  By  Lowis  d'A. 
Jackson,  A.  M.  Inst.  C.  E.,  Author  of  "  Aid  to  Survey  Practice,"  &c.  Large 

crown  8vo,  cloth  1  2/6 

"We  recommend  the  work  to  all  interested  in  the  practical  reform  of  our  weights  ani 
measures." — Nature. 

A  SERIES  OF  METRIC  TABLES. 

In  which  the  British  Standard  Measures  and  Weights  are  compared  with  those 
of  the  Metric  System  at  present  in  Use  on  the  Continent.  ByC.  H.  Dowling, 

C.E.    8vo,  cloth  10/6 

"  Mr.  Dowhng's  Tables  are  well  put  together  as  a  ready  reckoner  for  the  conversion  of  one 
system  into  the  other." — Athenaum. 

IRON  AND  METAL  TRADES'  COMPANION. 

For  Expeditiously  Ascertaining  the  Value  of  any  Goods  bought  or  sold  by 
Weight,  from  is.  per  cwt.  to  112s.  per  cwt.,  and  from  one  farthing  per  pound  to 
one  shilling  per  pound.  By  Thomas  Downie.  Strongly  bound  in  leather, 
396  pp  9/0 

'*  a  most  useful  set  of  tables,  nothing  like  them  before  existed." — Building  News. 
*'  Although  specially  adapted  to  the  iron  and  metad  trades,  the  tables  wiU  be  found  useful  in 
every  other  business  in  which  merchandise  Is  bought  and  sold  by  weight."— ^a«Vw«y  News, 
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NUMBER,  WEIGHT,  AND  FRACTIONAL  CALCULATOR. 

Containing  upwards  of  250,000  Separate  Calculations,  showing  at  a  Glance  the 
Value  at  422  Diflferent  Rates,  ranging  from  yigth  of  a  Penny  to  20s.  each,  or  per 
cwt.,  and  ;^2o  per  ton,  of  any  number  of  articles  consecutively,  from  i  to  470. 
Any  number  of  cwts.,  qrs.,  and  lbs.,  from  i  cwt.  to  470  cwts.  Any  number  of 
tons,^  cwts.,  qrs.,  and  lbs.,  from  i  to  1,000  tons.  By  William  Chadwick, 
Public  Accountant.    Fourth  Edition,  Revised  and  Improved.    8vo,  strongly 

bound   18/0 

"  It  is  as  easy  of  reference  for  any  answer  or  any  number  of  answers  as  a  dictionary.  For 
making  up  accounts  or  estimates  the  book  must  prove  mvaluable  to  all  who  have  any  considerable 
quantity  of  calculations  involving  price  and  measure  in  any  combination  to  do." —Engineer. 
"The  most  perfect  work  of  the  kind  yet  prepared."— G/ax£<77t/  Herald. 

THE  WEIGHT  CALCULATOR. 

Being  a  Series  of  Tables  upon  a  New  and  Comprehensive  Plan,  exhibiting  at 
one  Reference  the  exact  Value  of  any  Weight  from  i  lb.  to  15  tons,  at  300 
Progressive  Rates,  from  id.  to  i68s.  per  cwt.,  and  containing  186,000  Direct 
Answers,  which,  with  their  Combinations,  consisting  of  a  single  addition 
(mostly  to  be  performed  at  sight),  will  afford  an  aggregate  of  10,266,000 
'  Answers  ;  the  whole  being  calculated  and  designed  to  ensure  correctness  and 
promote  despatch.  By  Henry  Harben,  Accountant.  Sixth  Edition,  carefully 
Corrected.    Royal  8vo,  strongly  half-bound  £1  fis. 

^  A  practical  and  useful  work  of  reference  for  men  of  business  generally."— /r<7«?«i>«^«r. 

"Of  priceless  value  to  business  men.  It  is  a  necessary  book  in  all  mercantile  offices."— 
Shield  Independent, 

THE  DISCOUNT  GUIDE. 

Comprising  several  Series  of  Tables  for  the  Use  of  Merchants,  Manufacturers, 
Ironmongers,  and  Others,  by  which  maybe  ascertained  the  Exact  Profit  arising 
from  any  mode  of  using  Discounts,  either  in  the  Purchase  or  Sale  of  Goods,  and 
the  method  of  either  Altering  a  Rate  of  Discount,  or  Advancing  a  Price,  so  as 
to  produce,  by  one  operation,  a  sum  that  will  realise  any  required  Profit  after 
allowing  one  or  more  Discounts  :  to  which  are  added  Tables  of  Profit  or 
Advance  from  to  90  per  cent..  Tables  of  Discount  from  i|  to  98I  per  cent., 
and  Tables  of  Commission,  &c.,  from  \  to  10  per  cent.  By  Henry  Harben, 
Accountant.  New  Edition,  Corrected.  Demy  Bvo,  half-bound  .  £1  68. 
"  A  book  such  as  this  can  only  be  appreciated  by  business  men,  to  whom  the  saving  of  time 

means  saving  of  money.    The  work  must  prove  of  great  value  to  merchants,  manufacturers,  and 

general  traders." — British  Trade  youmal. 

TABLE5  OF  WAGE5. 

At  54,  52,  so  and  48  Hours  per  Week.  Showing  the  Amounts  of  Wages  from 
One  quarter  of  an  hour  to  Sixty-four  hours,  in  each  case  at  Rates  of  Wages 
advancing  by  One  Shilling  from  4s.  to  55s.  per  week.  By  Thos.  Garbutt, 
Accountant.    Square  crown  8vo,  half-bound  6/0 

IRON-PLATE  WEIGHT  TABLES. 

For  Iron  Shipbuilders,  Engineers,  and  Iron  Merchants  Containing  the 
Calculated  Weights  of  upwards  of  150,000  diflferent  sizes  of  Iron  Plates  from 
I  foot  by  6  in.  by  J  in.  to  10  feet  by  5  feet  by  i  in.  Worked  out  on  the  Basis  of 
40  lbs.  to  the  square  foot  of  Iron  of  i  inch  in  thickness.  By  H.  Burlikson 
and  W.  H.  Simpson.   410,  half-bound  £1  Ss. 


ORIENTAL  MANUALS  AND  TEXT-B00K5. 

NOTICE: — Messrs.  Crosby  Lockwood  &  Son  will  lorwarcl 
on  application  a  New  and  Revised  List  of  Text-books  and 
Manuals  for  Students  in  Oriental  Languages,  many  of  which 
are  used  as  Text-books  for  the  Examinations  for  the  Indian 
Civil  Service  and  the  Indian  Staff  Corps  ;  also  as  Class  Books 
in  Colleges  and  Schools  in  India. 


•  2 


52        CROSBY  LOCKWOOD  <^  SON'S  CATALOGUE. 


AGRICULTURE,  FARMING, 
GARDENING,  ETC. 


THE   COMPLETE    GRAZIER   AND    FARMER^S  AxND 

CATTLE  BREEDER'S  ASSISTANT. 

A  Compendium  of  Husbandry.  Origmally  Written  by  William  Youatt. 
Fourteenth  Edition,  entirely  Re-written,  considerably  Enlarged,  and  brought 
up  to  Present  Requirements,  by  William  Fream,  LL.D.,  Assistant  Com- 
missioner, Royal  Commission  on  Agriculture,  Author  of  "  The  Elements  of 
Agriculture,"  &c.    Royal  8vo,  i,too  pp.,  450  Illustrations,  handsomely  bound. 

£1  11s.  6d. 


Book  I.  on  the  Varieties,  Breeding, 
Rearing,  Fattening  and  Manage- 
ment OF  Cattle. 

Book  ii.  on  the  Economy  and  Man- 
agement OF  THE  Dairy. 

Book  hi.  on  the  Breeding,  Rearing, 
AND  Management  of  Horses. 

Book  IV.  on  the  Breeding,  Rearing, 
AND  Fattening  of  Sheep. 

Book  v.  on  the  Breeding,  Rearing, 
AND  Fattening  of  Swine. 

Book  VI,  on  the  Diseases  of  Live 
Stock. 


Book  VII.  On  the  Breeding,  Rearing 

AND  MANAGEMENT  OF  POULTRY. 

BOOK  VIII.    On  Farm  Offices  and 

IMPLEMENTS  OF  HUSBANDRY. 

BOOK  IX.  On  the  Culture  and  Man- 
agement OF  Grass  Lands. 

Book  X.  on  the  Cultivation  and 
Application  of  Grasses,  Pulse  and 
Roots. 

Book  XI.  On  Manures  and  their 
Application  to  Grass  Land  and 
Cr6ps. 

Book  xii.  Monthly  Calendars  of 
Farmwork. 


"  Dr.  Fream  is  to  be  congratulated  on  the  successful  attempt  he  has  made  to  give  us  a  work 
which  will  at  once  become  the  standard  classic  of  the  farm  practice  of  the  country.    We  believe 
that  It  will  be  found  that  it  has  no  compeer  among  the  many  works  at  present  in  existence. 
The  illustrations  are  admirable,  while  the  frontispiece,  which  represents  the  well-known  bull, 
New  Year's  Gift,  bred  by  the  Queen,  is  a  work  of  art, "— ■T'Ag  Times. 

"  The  book  must  be  recognised  as  occupying  the  proud  position  of  the  most  exhaustive  work 
of  reference  in  the  English  language  on  the  subject  with  which  it  dQ3.\s."—Athenceum 

"  The  most  comprehensive  guide  to  modern  farm  practice  that  exists  in  the  English  language 
to-day  .  .  .  The  book  is  one  that  ought  to  be  on  every  farm  and  in  the  library  of  every  land 
owner  "—Mark  Lane  Express. 

"  In  point  of  exhaustiveness  and  accuracy  the  work  will  certainly  hold  a  pre-eminent  ahd 
unique  position  among  books  deeding  with  scientific  agricultural  practice.  It  is,  in  fact,  an  agricul- 
tural library  in  itself." — North  British  Agriculturist. 

"  This  volume  occupies  the  very  front  place  as  an  authority  on  British  ay  ticulture ;  and  even 
in  these  depressed  times  no  farmer  \\  ortliy  of  the  name,  and  taking  a  pride  in  his  calling,  should 
rest  satisfied  until  he  has  this  grand  work  to  refer  to  for  help  in  liis  struggle  for  existence,  and  as  a 
guide  how  to  make  the  best  of  his  farm."— 7'^«7-7/^,  Field,  and  Fireside. 

''  In  Dr.  Fream's  accomplished  hands  '  The  Complete  Grazier'  has  taken  at  a  single  bound 
a  front  place  amongst  the  agricultural  works  of  the  day.  ...  As  a  work  of  reference  it  has  a 
pre-eminent  claim  upon  every  farmer." — The  Farvier. 

"  'The  Complete  Grazier'  as  it  stands  is  a  compendium  of  authoritative  and  well-ordered 
knowledge  on  every  conceivable  branch  of  the  work  of  the  live-stock  farmer ;  and  the  name  of  Dr. 
Fream  will  be  associated  with  that  of  Youatt — the  latter  as  the  prime  author,  the  former  as  the 
perfector— of  a  production  wliicli,  on  the  subject  of  which  it  treats,  is  probably  without  an  equal  in 
this  or  any  other  country."— 7'A6'  Yorkshire  Post. 

STOCK:  CATTLE,  SHEEP,  AND  HORSES. 

Vol.  III.— OUTLINES  OF  MODERN  FARMING.    By  R.  Scott  Burn. 

Woodcuts.    Crown  8vo,  cloth  2/6 

"  The  author's  grasp  of  his  subject  is  thorough,  and  liis  grouping  of  facts  effective  .  .  .  We 
commend  this  excellent  treatise." — IVcekly  Dispatch. 

SHEEP: 

The  History,  Structure,  Economy,  and  Diseases  of.  By  W.  C.  Spooner. 
Fifth  Edition,  with  Engravings,  including  Specimens  of  New  and  Improved 

Breeds.    Crown  8vo,  cloth  3/6 

"  The  book  is  decidedly  the  best  of  tlie  kind  in  our  language."— 


MEAT  PRODUCTION: 

A  Manual  for  Producers,  Distributors,  and  Consumers  of  Butchers'  Meat. 
By  John  Ewart.    Crown  8vo,  cloth  2/6 

"  a  compact  and  handy  \Q\m\\e.,"--AIeal  a7id  Provision  Trades  Revieiv^ 
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MILK,  CHEESE,  AND  BtJTTER. 

A  Practical  Handbook  on  their  Properties  and  the  Processes  of  their  Produc- 
tion. Including  a  Chapter  on  Cream  and  the  Methods  of  its  Separation  from 
Milk.  By  John  Oliver,  late  Principal  of  the  Western  Dairy  Institute, 
Berkeley.    With  Coloured  Plates  and  200  Illustrations.    Crown  8vo,  cloth. 

7/6 

"  An  exhaustive  and  masterly  production.  It  may  be  cordially  ecommended  to  all  students 
ind  practitioners  of  dairy  science." — North  British  A^rictdturist. 

"We  recommend  tiiis  very  comprehensive  and  carefully-written  book  to  dairy-farmers  and 
students  of  dairying.  It  is  a  distmct  acquisition  to  the  library  of  the  agriculturist." — Agricultural 
Gazette, 

BRITISH  DAIRYING* 

A  Handy  Volume  on  the  Work  of  the  Dairy- Farm,  For  the  Use  of  Technical 
Instruction  Classes,  Stud  ents  in  Agricultural  Colleges  and  the  Working  Dairy- 
Farmer.  By  Prof.  J.  P.  Sheldon.  With  Illustrations.  Second  Edition, 
Revised.   Crown  8vo,  cloth  2/6 

'  Confidently  recommended  as  a  useful  text-book  on  dairy  farming."— Ag^rtatltural  Gazette. 

"  Probably  the  best  hak'-crown  manucil  on  dairy  work  that  has  yet  been  produced."— yVcr//; 
British  Agrrtcultui  isi 

"  It  is  the  soundest  little  work  we  have  yet  seen  on  the  subject."— -3"A«  Times. 

DAIRY,  PIGS,  AND  POULTRY. 

Vol.  IV.    OUTLINES  OF  MODERN  FARMING.    By  R.  Scott  Burn. 

Woodcuts.    Crown  8vo,  cloth  2/0 

"  We  can  testify  to  tlie  clearness  and  intellig-ibility  of  the  matter,  which  has  been  compiled 
from  tlie  best  authorities."— Z,c«^/o'«  Revieiu. 

THE  ELEMENTS  OF  AGRICULTURAL  GEOLOGY. 

A  Scientific  Aid  to  Practical  Farming.   By  Primrose  McConnell.    Author  of 
"Note-Book  of  Agricultural  Facts  and  Figures."    8vo,  cloth       .    'Net  2  1  /O 
"  On  every  page  the  work  bears  the  impress  of  a  masterly  knowledge  of  the  subject  dealt 
with,  and  we  have  nothing  but  unstinted  praise  to  offer." — Field. 

SOILS,  MANURES,  AND  CROPS. 

Vol.  I.— OUTLINES  OF  MODERN  FARMING.  By  R.  Scott  Burn. 
Woodcuts.    Crown  8vo,  cloth  2/0 

FERTILISERS  AND  FEEDING  STUFFS. 

Their  Properties  and  Uses.  A  Handbook  for  the  Practical  Farmer.  By 
Bernard  Dyer,  D.Sc.  (Lond.).  With  the  Text  of  the  Fertilisers  and  Feeding 
Stuffs  Act  of  1893,  The  Regulations  and  Forms  of  the  Board  of  Agriculture, 
and  Notes  on  the  Act  by  A.  J.  David,  B.A.,  LL.M.  Fourth  Edition,  Revised. 
Crown  8vo,  cloth  1/0 

"This  little  book  Is  precisely  what  It  professes  to  be— 'A  Handbook  for  the  Practical 
Farmer.'  Dr.  Dyer  has  done  fanners  good  service  in  placing  at  their  disposal  so  much  useful 
Information  in  so  intelligible  a  form." — The  Times. 

THE    ROTHAMSTED    EXPERIMENTS    AND  THEIR 

PRACTICAL  LES50N5  FOR  FARMERS. 

Part  I.  Stock.    Part  II.  Crops.    By  C.  J.  R.  Tipper.    Crown  8vo,  cloth. 

3/6 

"We  have  no  doubt  that  the  book  will  be  welcomed  by  a  large  class  of  farmers  and  others 
interested  In  ^xKcviXtMte.^* Standard. 

SYSTEMATIC  SMALL  FARMING- 

Or,  The  Lessons  of  My  Farm.  Being  an  Introduction  to  Modern  Farm 
Practice  for  Small  Farmers.    By  R.  Scott  Burn,  Author  of  "  Outlines  of 

Modern  Farming,"  &c.    Crown  8vo,  cloth  6/0 

"This  Is  the  completest  book  of  its  class  we  have  seen,  and  one  which  every  amateur  farmer 
will  read  with  pleasure,  and  accept  as  a  guide." — Field. 

THE  FIELDS  OF  GREAT  BRITAIN. 

A  Text-Book  of  Agriculture.  Adapted  to  the  Syllabus  of  the  Science  and 
Art  Department.  For  Elementary  and  Advanced  Students.  By  Hugh 
Clements  (Board  of  Trade).     Second  Edition,  Revised,  with  Additions. 

i8mo,  cloth   .  2/6 

"  It  is  a  long  time  since  we  have  seen  a  book  which  has  pleased  us  more  or  which  contaiiis 
such  a  vast  and  useful  fund  of  V.no\A^di%'&." —Educational  Times, 
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OUTLINES  OF  MODERN  FARMING. 

By  R.  Scott  Burn.  Soils,  Manures,  and  Crops — Farming  and  Farming 
Economy — Cattle,  Sheep,  and  Horses — Management  of  Dairy,  Pigs,  and 
Poultry — Utilisation  of  Town-Sewage,  Irrigation,  &c.  Sixth  Edition.  In 
One  Vol.,  1,250  pp.,  half-bound,  profusely  Illustrated.  .  .  .1  2/0 
"  The  aim  of  the  author  has  been  to  make  his  work  at  once  comprehensive  and  trustworthy, 

aad  in  this  aim  he  has  succeeded  to  a  degree  which  entitles  him  to  much  crtd.\X"—Mornin(: 

Advertiser. 

FARM  ENGINEERING,  The  COMPLETE  TEXT-BOOK  of. 

Comprising  Draining  and  Embanking  ;  Irrigation  and  Water  Supply  ;  Farm 
Roads,  Fences  and  Gates  ;  Farm  Buildings ;  Barn  Implements  and  Machines ; 
Field  Implements  and  Machines  ;  Agricultural  Surveying,  &c.  By  Professor 
John  Scott.    In  One  Vol.,  1,150  pp.,  half-bound,  with  over  600  Illustrations. 

12/0 

"Written  with  great  care,  as  well  as  with  knowledge  and  ability.  The  author  has  done  his 
work  W3ll;  we  have  found  him  a  very  trustworthy  guide  wherever  we  have  tested  his  statements. 
The  volume  will  be  of  great  value  to  agricultural  students."— Ms;>->t  Lane  Express. 

DRAINING  AND  EMBANKING. 

A  Practical  Treatise.  By  John  Scott,  late  Protessor  of  Agriculture  and 
Rural  Economy  at  the  Royal  Agricultural  College,  Cirencester.    With  68 

Illustrations.    Crown  8vo,  cloth  1/6 

"A  valuable  handbook  to  the  engineer  as  well  as  to  the  surveyor."— ilawrt'. 

IRRIGATION  AND  WATER  SUPPLY: 

A  Practical  Treatise  on  Water  Meadows,  Sewage  Irrigation,  Warping,  &c.; 
on  the  Construction  of  Wells,  Ponds,  and  Reservoirs,  &c.  By  Professor 
J.  Scott.    Crown  Svo,  cloth  ...  1 /6 

"  A  valuable  and  Indispensable  book  for  the  estate  manager  and  ov.'Vi^r.'" —Forestry . 

FARM  ROADS,  FENCES,  AND  GATES: 

A  Practical  Treatise  on  the  Roads,  Tramways,  and  Waterways  of  the 
Farm ;  the  Principles  of  Enclosures  ;  and  on  Fences,  Gates,  and  Stiles.  By 
Professor  John  Scott.    Crown  Svo,  cloth    .       .       .  .  .1/6 

"  A  useful  practical  work,  which  should  be  in  the  hands  of  every  farmer."— /^ar;«^;  . 

BARN  IMPLEMENTS  AND  MACHINES: 

Treating  of  the  Application  of  Power  to  the  Operations  of  Agriculture  and 
of  the  various  Machines  used  in  the  Threshing-barn,  in  the  Stockyard, 
Dairy,  &c.    By  Professor  John  Scott.    With  123  Illustrations.  Crown 


Svo,  cloth  2/0 

FIELD  IMPLEMENTS  AND  MACHINES: 

With  Principles  and  Details  of  Construction  and  Points  of  Excellence,  their 
Management,  &c.  By  Professor  John  Scott.  With  138  Illustrations. 
Crown  Svo,  cloth   2/0 

AGRICULTURAL  SURVEYING: 

A  Treatise  on  Land  Surveying,  Levelling,  and  Setting-out ;  with  Directions 
for  Valuing  and  Reporting  on  Farms  and  Estates.  By  Professor  J.  Scott. 
Crown  Svo,  cloth  1/6 

OUTLINES  OF  FARM  MANAGEMENT. 

Treating  of  the  General  Work  of  the  Farm;  Stock;  Contract  Work, 
Labour,  &c.    By  R.  Scott  Burn.    Crown  Svo,  cloth       .      ,      .  2/6 


"The  book  is  eminently  practical,  and  may  be  studied  with  advantpge  by  begfinners  in 
ajriculture,  while  it  contains  hints  which  will  be  useful  to  old  and  successful  {%.xT!\tit%:' —Scotsman . 

OUTLINES  OF  LANDED  ESTATES  MANAGEMENT. 

Treating  of  the  Varieties  of  Lands,  Methods  of  Farming,  the  Setting-out  of 
Farms,  &c. ;  Roads,  Fences,  Gates,  Irrigation,  Drainage,  &c.  By  R.  S.  Burn. 

Crown  Svo,  cloth  2/6 

"  K  complete  and  comprehensive  outline  of  the  dutieg  appertaining  to  the  management  of 
lanc}©(J Vi\.zX^" —yotintal  0/ Forestry', 
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FARMING  AND  FARMING  ECONOMY. 

Historical  and  Practical.  Vol.  II.— OUTLINES  OF  MODERN  FARMING. 

By  R.  Scott  Burn.    Crown  8vo.  cloth  ,  3/0 

"Eminently  calculated  to  enlighten  the  agricultural  community  on  the  varied  subjects  of 
which  it  treats  ;  hence  it  should  find  a  place  in  every  farmers  library."— CzTy  Press. 

UTILIZATION  OF  5EWAGE,  IRRIGATION,  &c. 

Vol.  V.~OUTLINES  OF  MODERN  FARMING.    By  R.  Scott  Burn. 

Woodcuts.    Crown  8vo,  cloth  2/6 

"  A  work  containing  valuable  information,  which  will  recommend  itself  to  all  interested  in 
modern  farming." — Field. 

NOTE-BOOK  OF  AGRICULTURAL  FACTS  &  FIGURES 

FOR  FARMERS  AND  FARM  STUDENTS, 

By  Primrose  McConnell,  B.Sc,  Fellow  of  the  Highland  and  Agricultural 
Society,  Author  of  "Elements  of  Farming."  Seventh  Edition,  Re-written, 
Revised,  and  greatly  Enlarged.     Fcap.  8vo,  480  pp.,  leather,  gilt  edges. 

\Just  Published.    Net  7/6 

CONTENTS :— SURVEYING  AND  LEVELLING.— WEIGHTS  AND  MEASURES.— MACHINERY 
AND  BUILDINGS.  —  LABOUR.  —  OPERATIONS.  —  DRAINING.  —  EMBANKING.  —  GEOLOGICAL 
MEMORANDA.  —  SOILS.  —  MANURES.  —  CROPPING.  — •  CROPS. —  ROTATIONS.  —  WEEDS.  — 

Feeding.— Dairying.— LIVE  Stock.— horses.— Cattle.  —  Sheep.— Pigs.— Poultry.— 
FORESTRY.— HORTICULTURE.— Miscellaneous. 

"  No  farmer,  and  certainly  no  agricultural  student,  ought  to  be  without  this  multum-in-farrio 
manual  of  all  subjects  connected  with  the  iaxra.."— North  British  Agriculturist. 

"  This  little  pocket-book  contains  a  large  amount  of  useful  information  upon  all  kinds  of 
agricultural  subjects.    Something  of  the  kind  has  long  been  wanted."— i^/<zr/{r  Lane  Express. 

"The  amount  of  Information  it  contadns  is  most  surprising ;  the  arrangement  of  the  matter  is 
so  methodical- although  so  compressed — as  to  be  Intelligible  to  everyone  who  takes  a  glance  through 
Its  pages.    They  teem  with  information."— /srxrw  and  Home. 

TABLE5  and  MEMORANDA  for  FARMERS,  QRAZIERS, 

AGRICULTURAL  STUDENTS,  SURVEYORS,  LAND  AGENTS, 
AUCTIONEERS,  &c. 

With  a  New  System  of  Farm  Book-keeping.  By  Sidney  Francis.  Fifth 
Edition.  272  pp.,  waistcoat-pocket  size,  limp  leather  .  .  .  -1/6 
"Weighing  less  than  i  oz.,  and  occupying  no  more  space  than  a  match-box.  It  contains  amass 
of  facts  and  calculations  which  has  never  before,  in  such  handy  form,  been  obtainable.  Every 
operation  on  the  farm  is  dealt  with.  The  work  may  be  taken  as  thoroughly  accurate,  the  whole  of 
the  tables  having  been  revised  by  Dr.  Fream.  We  cordially  recommend  it."— Belfs  Weekly 
Messenger. 

THE  HAY  AND  STRAW  MEASURER: 

New  Tables  for  the  Use  of  Auctioneers,  Valuers,  Farmers,  Hay  and  Straw 
Dealers,  &c.,  forming  a  complete  Calculator  and  Ready  Reckoner.  By 

John  Steele.    Crown  8vo,  cloth  2/0 

"A  most  useful  handbook.  It  should  be  in  every  professional  office  where  agricultural 
valuations  are  conducted."— A,i^-ent''s  Record. 

READY  RECKONER  FOR  ADMEASUREMENT  OF  LAND. 

By  A  Arman.  Revised  and  extended  by  C.  Norris,  Surveyor.  Fifth 
Edition.    Crown  8vo,  cloth  2/0 

"  A  very  useful  book  to  all  who  have  land  to  measure."— il/ar/l'  Lane  Express. 

"  Should  be  in  the  hands  of  all  persons  having  any  connection  Avith  Innd."— Irish  Farm. 

READY   RECKONER    FOR    MILLERS,    CORN  MER- 
CHANTS, 

And  Farmers.    Second  Edition,  revised,  with  a  Price  List  of  Modern  Flour 
Mill  Machinery,    By  W.  S.  Hutton,  C.E.    Crown  8vo,  cloth  .       .  2/0 
"Will  prove  an  indispensable  vade  mec7tm.    Nothing  has  been  spared  to  make  the  book 
complete  and  perfectly  adapted  to  its  special  purpose."— ^l/zV/^/'. 

BOOK  -  KEEPING    FOR    FARMERS    AND  ESTATE 

OWNERS. 

A  Practical  Treatise,  presenting,  in  Three  Plans,  a  System  adapted  for  all 
classes  of  Farms.     By  J.  M.  Woodman,  Chartered  Accountant.  Fourth 

Edition.    Crown  Svo,  cloth  2/6 

"Will  be  found  of  great  assistance  by  those  who  intend  to  commence  a  system  of  book- 
keeping, the  author's  examples  being  clear  and  explicit,  and  his  explanations  full  and  accurate."— 
Live  Stock  Journal. 
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WOODMAN'5  YEARLY  FARM  ACCOUNT  BOOK. 

Giving  Weekly  Labour  Account  and  Diary,  and  showing  the  Income  and 
Expenditure  under  each  Department  of  Crops,  Live  Stock,  Dairy,  &c.,  &c. 
With  Valuation,  Profit  and  Loss  Account,  and  Balance  Sheet  at  the  End  of  the 
Year.    By  Johnson  M.  Woodman,  Chartered  Accountant.    Second  Edition. 

Folio,  half-bound  Nei  7/6 

"  Contains  every  requisite  for  keeping  farm  accounts  readily  and  accurately.  "--//f'W<:«//Mr*. 

THE  HORTICULTURAL  NOTE=BOOK. 

A  Manual  of  Practical  Rules,  Data,  and  Tables,  for  the  use  of  Students, 
Gardeners,  Nurserymen,  and  others  interested  in  Flower,  Fruit,  and  Vegetable 
Culture,  or  in  the  Laying-out  and  Management  of  Gardens.  By  J.  C. 
Nevvsham,  F.R.H.S.,  Headmaster  of  the  _  Hampshire  County  Council 
Horticultural  School.    With  numerous  Illustrations.    Fcap  8vo,  cloth. 

[Just  Published.    Net  7/6 

MARKET  AND  KITCHEN  GARDENING. 

By  C.  W.  Shaw,  late  Editor  of  "  Gardening  Illustrated."     Crown  8vo  3/6 

"  The  most  valuable  compendium  of  kitchen  and  market-garden  work  published."— /'a^7;zdrr. 

A  PLAIN  GUIDE  TO  GOOD  GARDENING  ; 

Or,  How  to  Grow  Vegetables,  Fruits,  and  Flowers.  By  S.  Wood.  Fourth 
Edition,  with  considerable  Additions,  and  numerous  Illustrations.  Crown 

8vo,  cloth  2/6 

•*  A  very  good  book,  and  one  to  be  highly  recommended  as  a  practical  guide.  The  practical 
directions  are  excellent." — Athenceunt. 

THE  FORCING  GARDEN; 

Or,  How  to  Grow  Early  Fruits,  Flowers  and  Vegetables.  With  Plans  and 
Estimates  for  Building  Glasshouses,  Pits  and  Frames.  With  Illustrations. 
By  Samuel  Wood.    Crown  8vo,  cloth  3/6 

"  A  good  book,  containing  a  great  deal  of  valuable  teaching." — Gardeners'  Magazine. 

KITCHEN  GARDENING  MADE  EASY. 

Showing  the  best  means  of  Cultivating  every  known  Vegetable  and  Herb, 
&c.,  with  directions  for  management  all  the  year  round.    By  Geo.  M.  F, 

Glenny.    Illustrated,    Crown  8vo,  cloth  1/6 

This  book  will  be  found  trustworthy  and  useful."— A^<9r^A  British  A<;riciilhirist. 

COTTAGE  GARDENING; 

Or,  Flowers,  Fruits,  and  Vegetables    or  Small  Gardens.    By  E.  Hobday. 

Crown  8vo,  cloth  "(  /6 

"  Definite  instructions  as  to  the  cultivation  of  small  gardens."— ^ccj/i-wa;/. 

GARDEN  RECEIPTS. 

Edited  by  Charles  V/.  Quin.  Fourth  Edition  Crown  8vo,  cloth  .  "|  /6 
"A  singularly  complete  collection  of  the  principal  receipts  needed  by  gardeners." — Farjiier. 

MULTUM-IN=PARVO  GARDENING; 

Or,  How  to  Make  One  Acre  of  Land  produce  J^t-zo  a  year,  by  the  Cultivation 
of  Fruits  and  Vegetables  ;  also.  How  to  Grow  Flowers  in  Three  Glass  Houses, 
so  as  to  realise  per  annum  clear  Profit.    Bj'  Samuel  Wood,  Author  of 

Good  Gardening,"  &c.    Sixth  Edition,  Crown  8vo,  .sewed    .       .  .1/0 

THE  LADIES'  MULTUM-IN-PARVO  FLOWER  GARDEN. 

And  Amateur's  Complete  Guide.    By  S.  Wood.    Crown  8vo,  cloth       .  3/6 

FRUIT  TREES, 

The  Scientific  and  Profitable  Culture  of.  From  the  French  of  M.  Du 
Breuil.    Fifth  Edition,  carefully  Revised  by  George  Glennv.    With  187 

Woodcuts.    Crown  8vo,  cloth  3/6 

"  The  book  teaclies  how  to  prune  and  train  fruit  trees  to  perfection."— /^z^/n^. 
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ART  OF  GRAFTING  AND  BUDDING. 

By  Charles  Baltet.    With  Illustrations.    Crown  8vo,  cloth  .       .  2/6 

"  Tlie  one  standard  work  on  tliis  subject." — Scotsman. 

TREE  PRUNER: 

Being  a  Practical  Manual  on  the  Pruning  of  Fruit  Trees,  including  also 
their  Training  and  Renovation,  also  treating  of  the  Pruning  of  Shrubs, 
Climbers,  and  Flowering  Plants.  With  numerous  Illustrations,  By 
Samuel  Wood,  Author  of  "  Good  Gardening,"  &c.  Crown  8vo,  cloth  1  /6 
"  A  useful  book,  written  by  one  who  has  had  great  experience."— .-1 Laiie  Express. 

TREE  PLANTER  AND  PLANT  PROPAGATOR: 

With  numerous  Illustrations  of  Grafting,  Layering,  Budding,  Implements, 
Houses,  Pits,  &c.    By  S.  Wood.    Crown  8vo,  cloth     ....  2/0 
"  Sound  in  its  teaching  and  very  comprehensive  in  its  aim.    It  is  a  good  book," — Gardeners' 
Magazine. 

The  above  Two  Vols  tn  One,  handsomely  half-bound,  entitled  "  The  Tree 
Planter,  Propagator  and  Pruner."    By  Samuel  Wood.    Price  3/6- 


THE   CULTIVATION    AND   PREPARATION  OF  PARA 
RUBBER. 

By  W,  H.  Johnson,  F,L,S,,  F.R.H,S.    8vo  cloth      .      .  .Net  7/6 
For  Summary  of  Contents,  see  page  44. 

POTATOES:  HOW  TO  GROW  AND  SHOW  THEM. 

A  Practical  Guide  to  the  Cultivation  and  General  Treatment  of  the  Potato. 
By  J.  Pink.    Crown  8vo   2/0 

BEES  FOR  PLEASURE  AND  PROFIT. 

A  Guide  to  the  Manipulation  of  Bees,  the  Production  of  Honey,  and  the 
General  Management  of  the  Apiary.  By  G,  Gordon  Samson.  With 
numerous  Illustrations.    Crown  8vo,  wrapper  .       .       .       .       .  'I/O 


AUCTIONEERING,   VALUING,  LAND 
SURVEYING,  ESTATE  AGENCY,  ETC. 


INWOOD'S    TABLES    FOR    PURCHASING  ESTATES 
AND  FOR  THE  VALUATION  OP  PROPERTIES, 

Including  Advowsons,  Assurance  Policies,  Copyholds,  Deferred  Annuities, 
Freeholds,  Ground  Rents,  Immediate  Annuities,  Leaseholds,  Life  Interests, 
Mortgages,  Perpetuities,  Renewals  of  Leases,  Reversions,  Sinking  Funds, 
&Cm  &c,  28th  Edition,  Revised  and  Extended  by  William  Schooling, 
F.R.A,S,,  with  Logarithms  of  Natural  Numbers  and  Thoman's  Logarithmic 
Interest  and  Annuity  Tables.  360  pp,,  Demy  8vo,  cloth  .  .  Net  8/0 
"  Those  Interested  In  the  purchase  and  sale  of  estates,  and  in  the  adjustment  of  compensation 

caises,  as  well  as  in  transactions  in  annuities,  life  insurances,  &c,,  will  find  the  present  edition  0/ 

eminent  service. " — Engineering. 

"This  valuable  book  has  been  considerably  enlarged  and  improved  by  the  labours  of 

Mr.  Schooling,  and  is  now  very  complete  'm.dL^&di."— Economist. 

Altogether  this  edition  will  prove  of  extreme  value  to  many  classes  of  professional  men  In 

saving  them  many  long  and  tedious  calculations,"— /wr/eji'^jrx'  Review. 
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AGRICULTURAL  SURVEYOR  AND  ESTATE  AGENT'S 

HANDBOOK. 

Of  Practical  Rules,  Formulae,  Tables,  and  Data.  A  Comprehensive  Manual 
for  the  Use  of  Surveyors,  Agents,  Landowners,  and  others  interested  in  the 
Equipment,  the  Management,  or  the  Valuation  of  Landed  Estates.  By 
Tom  Bright,  Agricultural  Surveyor  and  Valuer,  Author  of  "  The  Agri- 
cultural Valuer's  Assistant,"  Sec.    With  Illustrations.     Fcap.  8vo,  Leather. 

7/6 

"An  exceedingly  useful  book,  the  contents  of  which  are  admirably  chosen.  The  classes  for 
whom  the  work  is  intended  will  find  it  convenient  to  have  this  comprehensive  handbook  accessible 
for  reference." — Live  Stock  youmal. 

It  is  a  singularly  compact  and  well  informed  compendium  of  the  facts  and  figures  likely  to 
be  required  in  estate  work,  and  is  certain  to  prove  of  much  service  to  those  to  whom  it  is 
addressed." — Scotsman. 


AUCTIONEERS:  THEIR  DUTIES  AND  LIABILITIES. 

A  Manual  of  Instruction  and  Counsel  for  the  Young  Auctioneer.  By  Robert 
Squibbs,  Auctioneer.    Second  Edition,  Revised    Demy  8vo,  cloth    .    1  2/6 

"The  work  ts  one  of  general  excellent  character  and  gives  much  information  In  a  com- 
pendious and  satisfactory  foxm."— Builder. 

"  May  be  recommended  as  giving  a  great  deal  of  information  on  the  law  relating  to 
auctioneers,  in  a  very  readable  form."— Law  journal. 


THE  APPRAISER,  AUCTIONEER,   BROKER,  HOUSE 

AND  ESTATE  AGENT  AND  VALUER'5  POCKET  ASSISTANT. 

For  the  Valuation  for  Purchase,  Sale,  or  Renewal  of  Leases,  Annuities,  and 
Reversions,  and  of  Property  generally  ;  with  Prices  for  Inventories,  &c.  By 
John  Wheeler,  Valuer,  &c.  Re-written  and  greatly  Extended  by  C.  Norris. 
Seventh  Edition    Royal  32mo,  cloth        .   6/0 

**  A  neat  and  concise  book  of  reference,  containing  an  admirable  and  clearly-arranged  list  of 
prices  for  inventories,  and  a  very  practical  guide  to  determine  the  value  of  furniture,  &c." — Standard. 

"Contains  a  large  quantity  of  varied  and  useful  information  as  to  the  valuation  for  purchase, 
sale,  or  renewal  of  leases,  annuities  and  reversions,  and  of  property  generally,  with  prices  fot 
inventories,  and  a  guide  to  determine  the  value  of  interior  fittings  and  other  eSects."~Builder. 


THE  AGRICULTURAL  VALUER'S  ASSISTANT. 

A  Practical  Handbook  on  the  Valuation  of  Landed  Estates ;  including 
Example  of  a  Detailed  Report  on  Management  and  Realisation ;  Forms  of 
Valuations  of  Tenant  Right ;  Lists  of  Local  Agricultural  Customs  ;  Scales  of 
Compensation  under  the  Agricultural  Holdings  Act,  and  a  Brief  Treatise  on 
Compensation  under  the  Lands  Clauses  Acts,  &c.  By  Tom  Bright,  Agricul- 
tural Valuer.  Author  of  "The  Agricultural  Surveyor  and  Estate  Agent's 
Handbook."  Fourth  Edition,  Revised,  with  Appendix  containing  a  Digest  of 
the  Agricultural  Holdings  Acts,  1883 — iqoo.    Crown  Svo,  cloth      .  JVet  6/0 

"  Full  of  tables  and  examples  in  connection  with  the  valuation  of  tenant-right,  estates,  labour, 
contents  and  weights  of  timber,  and  farm  produce  of  all  kinds." — Agricultural  Gazette. 

"  An  eminently  practical  handbook,  full  of  practical  tables  and  data  of  undoubted  Interest  and 
value  to  surveyors  and  auctioneers  in  preparing  valuations  of  all  kinds." —J^armer. 

POLE  PLANTATIONS  AND  UNDERWOODS. 

A  Practical  Handbook  on  Estimating  the  Cost  of  Forming,  Renovating, 
Improving,  and  Grubbing  Plantations  and  Underwoods,  their  Valuation  for 
Purposes  of  Transfer,  Rental,  Sale  or  Assessment.  By  Tom  Bright.  Crown 
Svo,  cloth  3/6 

"  To  valuers,  foresters  and  agents  it  will  be  a  welcome  aid."— North  British  A gi'iculturist. 
"  Well  calculated  to  assist  the  vaduer  in  the  discharge  of  his  duties,  and  of  undoubted  interest 
and  us*  both  to  surveyors  and  auctioneers  in  preparing  valuations  of  all  kinds,"— A'*«/  Herald. 


THE  LAND  IMPROVER'S  POCKET-BOOK. 

Comprising  Formulse,  Tables,  and  Memoranda  required  in  any  Computation 
relating  to  the  Permanent  Improvementof  Landed  Property.  By  John  Ewart, 
Surveyor.    Second  Edition  Revised.    Royal  3c>mo,  oblong,  leather      .  4/0 
"jA  compendious  and  handy  little  volume," — Spectator. 
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THE  LAND  VALUER'S  BEST  ASSISTANT. 

Being  Tables  on  a  very  much  Improved  Plan,  for  Calculating  the  Value  of 
Estates.  With  Tables  for  reducing  Scotch,  Irish,  and  Provincial  Customary 
Acres  to  Statute  Measure,  &c.    By  R.   Hudson,   C.E.     New  Edition. 

Royal  32mo,  leather,  elastic  band      .  4/0 

"  Of  incalculable  value  to  the  countrj''  gentleman  and  professional  man."— Farmers'  Journat. 

THE   LAND  VALUER'S   COMPLETE  POCKET-BOOK. 

Being  the  above  Two  Works  bound  together.     Leather         .       .       .  7/6 


MATHEMATICS,    ARITHMETIC,  ETC. 


TREATISE  ON  MATHEMATICS, 

As  applied  to  the  Constructive  Arts.  By  Francis  Campin,  C.E.,  &c. 
Third  Edition.    Crown  8vo,  cloth  3/0 

"Should  be  in  the  hands  of  ever}'  one  connected  witli  building-  construction."— /)«?7<'/('r.s'' 
Reporter. 

SLIDE  RULE,  AND  HOW  TO  USE  IT. 


Containing  full,  easy,  and  simple  Instructions  to  perform  all  Business  Cal- 
culations with  unexampled  rapidity  and  accuracy.  By  Charles  Hoare, 
C.E.    With  a  Slide  Rule,  in  tuck  of  cover.   Eighth  Edition.   Cr.  8vo  2/6 

MATHEMATICAL  TABLES, 

For  Trigonometrical,  Astronomical,  and  Nautical  Calculations  ;  to  which  is 
prefixed  a  Treatise  on  Logarithms.  By  H.  Law,  C.E.  Together  with  a 
Series  of  Tables  for  Navigation  and  Nautical  Astronomy.    By  Professor 


J.  R.  Young.    New  Edition.    Crown  8vo,  cloth  .     '.       .       .  4/0 

LOGARITHMS. 

With  Mathematical  Tables  for  Trigonometrical,  Astronomical,  and  Nautical 
Calculations.  By  Henry  Law,  C.E.  Revised  Edition.  (Forming  part  of 
the  above  work.)    Crown  8vo,  cloth  3/0 

EUCLID, 

The  Elements  of ;  with  many  Additional  Propositions  and  Explanatory 
Notes  ;  to  which  is  prefixed  an  Introductory  Essay  on  Logic.    By  Henrv 

Law,  C.E.    Crown  8vo,  cloth  2/6 

Sold  also  separately,  viz.  : — 
EUCLID.    The  First  Three  Books.    By  Henry  Law,  C.E.    Crown  8vo, 
cloth  1/6 


EUCLID.    Books  4,  5,  6  11,  12.    By  Henry  Law,  C.E.    Crown  8vo,  cloth 

1/6 

THEORY  OF  COMPOUND  INTEREST  AND  ANNUITIES, 

With  Tables  of  Logarithms  for  the  more  Difficult  Computations  of  Interest, 
Discount,  Annuities,  &c.,  in  all  their  Applications  and  Uses  for  Mercantile 
and  State  Purposes.     By  Fedor  Thoman,  of  the  Societe  Credit  Mobilier, 

Paris.    Fourth  Edition.    Crown  8vo,  cloth  4/0 

"  A  very  powerful  work,  and  the  author  has  a  very  remarkabl*  command  of  his  subject."— 
Professor  A.  DE  MORGAN.     "  We  recommend  it  to  th'e  notice  of  actuaries  and  accountant*."— 

ARITHMETIC, 

Rudimentary,  tor  the  Use  of  Schools  and  Self-Instruction.  By  Jamec 
Haddon,  M.A.    Revised  by  Abraham  Arm  AN.    Crown  8vo,  cloth    .   1 /g 
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ARITHMETIC, 

A  Rudimentary  Treatise  on  :  with  full  Explanations  of  its  Theoretical  Prin- 
ciples, and  numerous  Examples  for  Practice.  For  the  use  of  Schools  and 
for  Self-Instruction.  By  J.  R.  Young,  late  Professor  of  Mathematics  in 
Belfast  College.    Fourteenth  Edition.    Crown  8vo,  cloth     .       .  -1/6 

KEY  TO  THE  ABOVE. 

By  J.  R.  Young.    Crown  8vo,  cloth  1  ,'6 

EQUATIONAL  ARITHMETIC, 

Applied  to  Questions  of  Interest,  Annuities,  Life  Assurance,  and  General 
Commerce :  with  various  Tables  by  which  all  calculations  may  be  greatly 
facilitated.    By  W.  Hipsley.    Crown  8vo,  cloth  "| /6 

COMMERCIAL  BOOK=KEEPING. 

With  Commercial  Phrases  and  Forms  in  English,  French,  Italian,  and 
German.  By  James  Haddon,  M.A.,  formerly  Mathematical  Master,  King's 
College  School.    Crown  8vo,  cloth  1  /S 

ALGEBRA, 

The  Elements  of.  By  James  Haddon,  M.A.,  formerly  Mathematical 
Master  of  King's  College  School.  With  Appendix,  containing  Miscellaneous 
Investigations,  and  a  collection  of  Problems.    Crown  8vo,  cloth       .  2/0 

KEY  AND  COMPANION  TO  THE  ABOVE. 

An  extensive  repository  of  Solved  Examples  and  Problems  in  Illustration 
of  the  various  Expedients  necfessary  in  Algebraical  Operations.  By  J.  R. 
Young.    Crown  8vo,  cloth  1/6 

DESCRIPTIVE  GEOMETRY, 

An  elementary  Treatise  on  ;  with  a  Theory  of  Shadows  and  of  Perspective 
extracted  from  the  French  of  G.  Monge.  To  which  is  added  a  Description 
of  the  Principles  and  Practice  of  Isometrical  Projection.    By  J.  F.  Heather, 


M.A.    With  14  Plates.    Crown  8vo,  cloth  2/0 

PRACTICAL  PLANE  GEOMETRY: 

Giving  the  Simplest  Modes  of  Constructing  Figures  contained  in  one  Plane 
and  Geometrical  Construction  of  the  Ground.  By  J.  F.  Heather,  M.A. 
Crown  8vo,  cloth  2/0 


"  The  author  is  well-known  as  an  experienced  professor,  and  tlie  volume  contains  as  complete 
a  collection  of  problems  as  is  likely  to  be  required  in  ordinary'  practice."— ^/rrAz'/trA 

ANALYTICAL  GEOMETRY  AND  CONIC  SECTIONS. 

By  J.  Hann.   Enlarged  by  Professor  J.  R.  Young.    Crown  8vo,  cloth  2/0 

"  The  author's  style  is  exceedin§^ly  clear  and  simple,  and  the  book  is  well  adapted  for  the 
beginner  and  those  who  may  be  obliged  to  have  recourse  to  sel{-tu\t\on."—/inxnneer. 

PLANE  TRIGONOMETRY, 

The  Elements  of.  By  James  Hann,  M.A.  Seventh  Edition.  Cr.  8vo.    1  /6 

SPHERICAL  TRIGONOMETRY, 

The  Elements  of.    By  James  Hann.    Revised  by  Charles  H.  Bowling, 


C.E.    Crown  8vo,  cloth   1  /O 

Or  with  "  The  Elements  of  Plane  Trigonometry,"  in  One  Vol.  Crown 

8vo,  cloth     2/6 

DIFFERENTIAL  CALCULUS, 

Elements  of  the.    By  W.  S.  B.  Woolhouse.    Crown  8vo,  cloth    .  1  /6 

INTEGRAL  CALCULUS. 

By  HoMERSHAM  Cox,  B.A.    Crown  8vo,  cloth   "|  /6 


6i 


MATHEMATICAL  INSTRUMENTS, 

A  Treatise  on  ;  Their  Construction,  Adjustment,  Testing,  and  Use  concisely 
explained.  By  J.  F.  Heather,  M.A.,  of  the  Royal  Military  Academy, 
Woolwich.  Fifteenth  Edition,  Revised  with  Additions,  by  A.  T.  Walmis- 
LEY,  M.Inst.C.E.,  Fellow  of  the  Surveyors'  Institution.   Original  Edition  in 

One  Vol.,  Illustrated.    Crown  8vo,  cloth  2/0 

*^*  In  ordering  be  careful  to  say  ''Original  Edition,"  to  distinguish  it  from  the 
Enlarged  Edition  in  Tlirce  Vols,  (see  beloic). 

DRAWING  AND  MEASURING  INSTRUMENTS. 

Including— I.  Instruments  employed  in  Geometrical  and  Mechanical  Draw- 
ing, and  in  the  Construction,  Copying,  and  Measurement  of  Maps  and 
Plans.  II.  Instruments  used  tor  the  purposes  of  Accurate  Measurement, 
and  for  Arithmetical  Computations.  By  J.  F.  Heather,  M.A.  Cr.  8vo    1  jQ 

OPTICAL  INSTRUMENTS. 

Including  (more  especially)  Telescopes,  Microscopes,  and  Apparatus  for 
producing  copies  of  Maps  and  Plans  by  Photography.  By  J.  F.  Heather, 
M.A.    Illustrated.    Crown  8vo,  cloth     .       .       .       .     '  .       .  -1/6 

SURVEYING  AND  ASTRONOMICAL  INSTRUMENTS. 

Including— I.  Instruments  used  for  Determining  the  Geometrical  Features 
of  a  portion  of  Ground.    II.  Instrunients  employed  in  Astronomical  Obser- 
vations.   By  J.  F.  Heather,  M.A.    Illustrated.    Crown  8vo,  cloth  .   1  /6 
The  above  Three  Volumes  form  an  Enlargement  of  the  Author's  original  icork 
''  Matliematical  Instruments,"  price  210. 

MATHEMATICAL  INSTRUMENTS: 

Their  Construction,  Adjustment,  Testing  and  Use.  Comprising  Drawing, 
Measuring,  Optical,  Surveying,  and  Astronomical  Instruments.  By  J.  F. 
Heather,  M.A.    Enlarged  Edition,  for  the  most  part  re-written.  Three 

Parts  as  above.    Crown  8vo,  cloth  4/6 

"  An  exhaustive  treatise,  belonging  to  the  well  know  n  Weale's  Series.  Mr.  Heather's  experi- 
ence well  qualifies  him  for  the  task  he  has  so  ably  fulfilletl." — lin,^i}iceri}ig'  and  Bicildin,^''  Tunes. 

STATICS  AND  DYNAMICS, 

The  Principles  and  Practice  of ;  embracing  also  a  clear  development  of 
Hydrostatics,  Hydrodynamics,  and  Central  Forces  By  T.  Baker,  C.E. 
Fourth  Edition.    Crown  8vo,  cloth  .       .  1/6 
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LAW  AND  MISCELLANEOUS. 


EVERY  MAN'S  OWN  LAWYER. 

A  Handy-Book  of  the  Principles  of  Law  and  Equity.  With  a  Concise 
Dictionary  of  Legal  Terms.  By  A  Barrister.  Forty-third  Edition, 
carefuhy  Revised,  and  comprising  New  Acts  of  Parliament,  including  the 
Trades  Marks  Act,  1905;  Railway  Fires  Act,  1905;  Aliens  Act,  1905; 
Unemployed  Workmen's  Act,  1905;  Marriages  Act,  1905;  Prevention  of 
Cruelty  to  Children  Act,  1904  ;  Weights  and  Measures  Act,  1904  ;  Shop  Hours 
Act,  1904;  and  many  other  recent  Acts,  including  the  New  Law  relating  to 
the  Granting  of  Patents  for  Invention?,  which  came  into  operation  on  Jan.  i, 
1905.  Jiidicial  Decisions  pronounced  during  the  year  have  also  been  duly 
noted.    Large  Crown  8vo,  838  pp.,  cloth.  [Just  Published.    Net  6/8 

*»*  This  Standard  Work  0/  Reference  forms  a  Complete  Epitome  of  the 
Laws  of  England,  comprising  (^amongst  other  matter) : 


THE  RIGHTS  AND  W  RONGS  OF  INDIVIDUALS 


Landlord  and  Tenant 
Vendors  and  purchasers 
Contracts  and  Agreements 
Conveyances  and  Mortgages 
Joint-stock  companies 
Partnership.   Shipping  Law 
Dealings  with  Money.  Suretiship 
Cheques,  Bills  and  Notes 
Bills  of  Sale.  Bankruptcy 
Masters,  Servants  and  workmen 
Insurance  :  Life,  Accident,  Etc. 


Copyright,  patents.  Trade  Marks 
husband  and  Wife,  Divorce 
INFANCY,  Custody  of  Children 
i  Trustees  and  Executors 
j  Taxb?  and  Death  Duties 
!  Clergymen,  Doctors,  and  Lanvvi:rs> 
j  Parliamentary  Elections 
Local  Government 
Libel  and  Slander 
!  Nuisances.   Criminal  Law 
[  Game  Laws,  Gaming,  innkeepers 


Forms  of  Wills,  agreements,  Notices,  &c. 


iSP"  The  object  0/  this  "work  is  to  enable  those  who  consult  it  to  help  themselves  to  thf 
law  ;  and  thereby  to  dispense,  as  far  as  possible^  with  professional  assistance  and  advice.  Thert 
are  many  wrongs  and  grievances  which  persons  submit  to  from  time  to  time  through  not 
knowing  how  or  where  to  apply  for  redress ;  and  m^ny  persons  have  as  great  a  dread  o/a 
lawyer's  oMce  as  o/a  lion's  den.  With  this  book  at  hand  it  is  believed  that  many  a  SlX-AND- 
ElGHTPENCB  may  be  saved  ;  many  a  wrong  redressed  ;  many  a  right  reclaimed  ;  many  a  law 
suit  avoided  ;  and  many  an  evil  abated.  The  work  has  established  itself  as  the  standard  legal 
adviser  of  all  classes,  and  has  also  made  a  reputation  for  itself  as  a  useful  book  of  referencefor 
lawyers  residing  at  a  distance  from  law  libraries,  who  are  glad  to  have  at  hand  a  work 
embodying  recent  decisions  and  enactments. 


***  Opinions  of  the  Press. 

"The  amount  of  information  given  in  the  volume  is  simply  wonderful.  The  continued 
popularity  of  the  work  shows  that  it  fulfils  a  useful  purpose." — Law  yourfial. 

"  As  a  book  of  reference  this  volume  is  without  a  rival."— Pall  Mall  Gazette. 

"  No  Englishman  ought  to  be  without  this  book." — Engineer. 

"Ought  to  be  in  every  business  establishment  and  in  all  WhrdLn^s."— Sheffield  Post. 

"  The  '  Concise  Dictionary  '  adds  considerably  to  its  value."— IVestvtinster  Gazette. 

"  It  is  a  complete  code  of  English  Law  written  In  plain  language,  which  all  can  understand. 
,  .  ,  Should  be  in  the  hands  of  every  business  mem,  and  ail  who  wish  to  abolish  lawyers'  bills.  "-^ 
IVeekly  Times. 

'*  A  useful  and  concise  epitome  of  the  law,  compiled  with  considerable  care."— Z,aa/  Magaxint, 
"  A  complete  digest  of  the  most  useful  facts  which  constitute  English  law." — Globe, 
"Admirably  done,  admirably  arranged,  and  admirably  cheap."— Leeds  Mercury. 
"  A  concise,  cheap,  and  complete  epitome  of  the  English  law.    So  plainly  written  that  h«  whs 
runs  may  read,  and  he  who  reads  may  understand."— '/^t^aro. 

"A  dictionary  of  legal  facts  w«ll  put  tojethw.    Th«  book  is  a  v»ry  us«fMl  ont."— -Spectator. 


LABOUR  CONTRACTS. 

A  Popular  Handbook  on  the  Law  of  Contracts  or  Works  and  Services.  By 
David  Gibbons.  Fourth  Edition,  with  Appendix  of  Statutes  by  T.  F.  Uttliy, 
Solicitor.    Fcap.  8vo,  cloth  SIQ 
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HANDBOOK  FOR  SOLICITORS  AND  ENGINEERS 

Engaged  in  Promoting  Private  Acts  of  Parliament  and  Provisional  Orders  for 
the  Authorisation  of  Railways,  Tramways,  Gas  and  Water  Worki.,  &c. 
By  L.  L.  Macassey,  of  the  Middle  Temple,  Barrister-at-Law,  M.I.C.E. 
8vo,  cloth  £1  58. 

PATENTS  for  INVENTIONS,  HOW  to  PROCURE  THEM. 

Compiled  for  the  Use  of  Inventors,  Patentees  and  others.  By  G.  G.  M. 
Hardingham,  Assoc.  Mem.  Inst.  C.E.,  &c.    Demy  8vo,  cloth      .  .1/6 

CONCILIATION  &  ARBITRATION  in  LABOUR  DISPUTES, 

A  Historical  Sketch  and  Brief  Statement  of  the  Present  Position  of  the 
Question  at  Home  and  Abroad.  By  J.  S.  Jeans.  Crown  8vo,  200  pp., 
cloth  2/6 

MODERN  JOURNALISM. 

A  Handbook  of  Instruction  and  Counsel  for  the  Young  Journalist.    By  John 
B.  Mackie,  Fellow  of  the  Institute  of  Journalists.    Crown  8vo,  cloth    .  2/0 
"This  invaluable  guide  to  journalism  is  a  work  which  all  aspirants  to  a  journalistic  career  will 
read  with  advantage."— journalist. 

DICTIONARY  OF  PAINTERS, 

And  Handbook  for  Picture  Amateurs  ;  being  a  Guide  for  Visitors  to  Public 
and  Private  Picture  Galleries,  and  for  Art  Students,  including  Glossary  of 
Terms,  &c.    By  Philippe  Daryl,  B.A.    Crown  8vo,  cloth       .       .  2/6 
"Considering  its  small  compass,  really  admirable.    We  cordially  recommend  the  book." — 
Builder. 

DICTIONARY  OF  TERM5  USED  IN  ARCHITECTURE, 

Building,  Engineering,  Mining,  Metallurgy,  Archaeology,  the  Fine  Arts,  &c. 
By  John  Weale.     Sixth   Edition.     Edited  by  Robt.  Hunt,  F.R.S., 

Numerous  Illustrations,  Crown  8vo,  cloth  6/0 

"  The  best  small  technological  dictionary  in  the  Xaw^xxa^Q.'  —AirJiitect. 

NATURAL  PHILOSOPHY, 

For  the  Use  of  Beginners.    By  C.  Tomlinson,  F.R.S.    Cr.  8vo,  cloth  1  /8 

HANDBOOK  OF  FIELD  FORTIFICATION. 

By  Major  W.  W.  Knollys,  F.R.G.S.    Crown  8vo,  cloth  .       .       .  3/0 
*'  A  well-timed  and  able  contribution  to  our  military  Uterature  .  .  .  The  author  suijplies,  in 
clear  business  style,  all  the  information  likely  ici  be  practically  useful."— C/zaw^crJ  of  Co)ninercc 
Chronicle. 


COMPENDIOUS  CALCULATOR 

{Intuitive  Calculations) ;  or  Easy  and  Concise  Methods  ot  performing  the 
various  Arithmetical  Operations  required  in  Commercial  and  Business 
Transactions;  together  with  Useful  Tables,  &c.    By  Daniel  O'Gorman. 
Twenty-eighth  Edition,  revised  by  C.  Norris.    Crown  8vo,  cloth     .  2/8 
"It  would  be  difficult  to  exaggerate  the  usefulness  of  this  book  to  every  one  engaged  in 
commerce  or  manufacturing  industry.    It  is  crammed  full  with  rules  and  formulae  for  shortening 
and  employing  calculations  in  money,  weights  and  measures,  &c.,  of  every  sort  and  description."— 
/Cnowled£^e. 


MEASURES,    WEIGHTS,    AND    MONEYS    OF  ALL 
NATIONS, 

And  an  Analysis  of  the  Christian,  Hebrew,  and  Mahometan  Calendars. 
By  W.  S.  B.  WooLHOusE,  F.R.A.S.  Seventh  Edition.    Cr.  8vo,  cloth  2/6 

"  A  work  necessary  for  every  mercantile  office."— Bialding-  Trades  'JoiirJiaL 
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SPANISH  GRAMMAR. 

In  a  Simple  and  Practical  Form.  With  Exercises.  By  Alfred  Elwes. 
Crown  8vo,  cloth  I/Q 

5PANISH=ENQLISH    AND    ENQUSH=SPANISH  DIC= 
TIONARY. 

Including  a  large  umber  of  Technical  Terms  used  in  Mining,  Engineering, 
&c.,  with  the  proper  Accents  and  the  Gender  of  every  Noun.  By  Alfred 
Elwes.    Crown  8vo,  cloth  4/0 

PORTUGUESE  GRAMMAR. 

In  a  Simple  and  Practical  Form.  With  Exercises.  By  Alfred  Elwes. 
Crown  8vo,  cloth  1/6 

PORTUGUESE=ENGLISH      AND  ENGUSH=PORTU= 

GUESE  DICTIONARY. 

Including  a  large  number  of  Technical  Terms  used  in  Mining,  Engineering, 
&c.,  with  the  proper  Accents  and  the  Gender  of  every  Noun.  By  Alfred 
Elwes.    Fourth  Edition,  revised.    Crown  8vo,  cloth  ....  5/0 

ANIMAL  PHYSICS, 

Handbook  of.  By  Dionysius  Lardner,  D.C.L.  With  520  Illustrations. 
In  One  Vol.  (732  pages).    Crown  8vo,  cloth  7/6 

MUSIC, 

A  Rudimentary  and  Practical  Treatise  on.  By  C.  C.  Spencer.  Crown  8vo. 

2/6 

"  Mr.  Spencer  has  marshalled  his  iufonnation  with  much  skill,  and  yet  with  a  simplicity  that 
must  recommend  his  works  to  all  who  wish  to  thoroughly  understand  music." — JVeekiy  Times. 

PIANOFORTE, 

The  Art  of  Playing  the.  With  Exercises  and  Lessons.  By  C.  C.  Spencer 
Crown  8vo,  cloth   1/6 

"  A  sound  and  excellent  work,  written  Avith  spirit,  and  calculated  to  inspire  the  pupil  with  a 
desire  to  aim  at  high  accon)plishment  in  the  art."— School  Board  Chronicle. 
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Acetylene  Gas,  Gibbs,  43 

Acoustics,  Smith,  35 

Aerial  Navigation,  Walker,  11 

 Tramways,  Tayler,  1 

Agricultural    Geology,  McCoJt- 
nell,  53 

 ISIote  Book,  McConnell,  55 

 Surveying,  Scott,  54 

 Surveyor,  Bright,  58 

 Valuing,  Bright,  58 

Air  Machinery,  Weisbach,  10,  23 
Algebra,  H addon,  60 
Alkali  Trade,  Lomas,  43 
Alphabets,  Delamotte,  39,  40 
Alternating  Current  Machines, 

Sheldon  and  Mason  ,  2 
Angles,  Tees,   Plates,  Beams, 

&c.,  19 

Animal  Physics,  Lardner,  64 

 Physiology,  Lardner,  42 

Appraiser's  Assistant,  Wheeler^ 

58 

Arches,  Piers,  &c.,  Bland,  32 
Architect's  Guide,  Rogers,  35 
Architectural   Modelling,  Rich- 
ardson, 35 
Architecture,  Ancient,  35 

 Civil,  Chambers,  35 

 Design,  Garbett,  35 

 Grecian,  Aberdeen,  35 

 Mechanics  of,  Tarn,  35 

 Modern,  35 

 of  Vitruvius,  Gwilt,  35 

 Orders,  Leeds,  35 

 Orders  and  Styles,  35 

 Styles,  Bury,  35 

Arithmetic,  Haddon,  59 

  Young,  60 

 Equational,  Hipsley,  60 

Armature  Windings,  Arnold^  29 
Artists'  Pigments,  Standage^  44 


Asbestos,  Jones,  27 
Astronomical  Glossary,  Gore,  41 
Astronomy,  Lardner,  42 

 Main  and  Lynn,  41 

Auctioneers,  Squibbs,  58 


Barn  Implements,  Scott,  54 
Beams,  Flexure  of ,  Gtcy,  18 

 Properties  of,  19 

Bees,  Samson,  57 

Blast  Furnaces,  Stevenson,  11 

Blasting,  Burgoyne,  19 

Blowpipe,  Ross,  43 

Boiler  and  Factory  Chimneys, 

Wilson,  3 
Boilers,  Armstrong,  4 

 Bauer,  20 

 Courtney^  3,  4 

 Foley,  2 

 Horner,  3 

 Hutton,  3,  4 

  Wilson,  3 

Book-keeping,  Haddon,  60 

 for  Farmers,  Woodman,  55 

Boot  and  Shoe  Making,  L^wo,  45 
Brass  Founding,  Graham,  47 
Bread  and  Biscuit  Baker,  Wells, 

47 

Breakfast  Dishes,  ^//^w,  48 
Brewing  and  Malting,  Wright, 

42 

Brick  and  Tile  Book,  33 

 Making,  Dobson,  32 

Brick-cutting,  Hammond,  32 
Bricklaying,  Hammond,  32 
Brickwork,  Walker,  32 
Bridges,  Iron,  Humber,  16 

 Iron,  Pendred,  17 

  Oblique,  16 

 Tabulat,  Dempsey,  17 
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Bridges  and  Viaducts,  Campin, 

17 

British  Mining,  Hunt,  25 
British  Standard  Sections  (Dia- 
grams, Definitions,  &c.),  ig 
Builder's  Price  Book,  Lockwood, 

31 

 Measuring,  Beaton,  34 

 Quantities,  Beaton,  34 

Building,  a  Book  on,  Beckett,  32 

 Art  of,  Dobson,  32 

 Construction,  Allen,  31 

 Cottage,  Allen,  32 

 Dwelling  Houses,  Brooks, 

32 

 Estates,  Maitland  32 

 Farm,  Scott,  32 

—  Science  of,  Tarn,  32 


Cabinet-Making,  Bitmead,  38 

 Working,  Hasluck,  49 

Calculator,  0' Gorman,  63 

 Chadwick,  51 

Calculator,  Weight,  Harben,  51 
Calculus.  Differential,  Woolhoiise. 

60 

 Integral,  Cox,  60 

Carpenter's  Guide,  Nicholson,  37 
Carpentry  and  Joinery,  Tredgold 

and  Tarn,  37 

 Tredgold,  37 

Cattle,  Sheep,  &c.,  Btirn,  52 
Cements,  &c.,  Standage,  48 
Chain  Cables,  Traill,  22 
Chemistry  of  Mining,  Byrom,  27 
Chimneys,  Wilson,  3 
Circular  Work,  Collings,  38 
Civil  Engineering,  L^ia',  18 
Clock  Jobbing,  Hasluck,  49 
Clocks,    Watches,   and  Bells, 

Beckett,  46 
Coach-Building,  Burgess,  48 
Coal  &  Iron  Industries,  Meade, 

27 

 Mining,  Cochin,  26 

■  Smyth,  27 

Colliery  Manager.  Pamely,  26 
 Working,  Bnlman  and  Red- 
may  ne,  26 
Colouring,  F/^W  6^  Davidson,  40 
Colours  &  Dye  Wares,  Slater,  44 


Commerce,  Gambaro,  50 
Commercial  Correspondence, 

Baker,  50 
Compound  Interest,  Thoman,  59 
Concrete,  Sutclijfe,  33 
Confectioner,  Flour,  H^^//s,  48 
Confectionery,  Wells,  47,  48 
Constructional  Ironwork, 

Campin,  18 
Copper  Conductors,  &c.,  19 

 Metallurgy  of,  Eissler,  24 

Cottage  Building,  Allen,  32 

 Gardening,  Hobday,  56 

Cotton  Manufacture,  Lister,  45 

Cranes,  Glynn,  11 

Creation,  Records  of,  Faw;ir, 

Curves,  Tables  of,  Beazeley,  15 
Cyanide  Process,  Eissler,  24 


Dairying,  British,  Sheldon,  53 
Dairy,  Pigs,  and  Poultry,  Burn, 

53 

Dangerous  Goods,  Phillips,  43 
Decoration,  Facey,  39 

 House-Painting,  Graining, 

&c. ,  40 

 Imitation   of  Woods  and 

Marbles,  39 

 Marble,  Blagrove,  40 

 For  other  works  see  pages 

39.  40 

Decorator's  Assistant,  40 
Deep  Level  Mines  of  the  Rand, 

Denny,  23 
Diamond  Drilling,  Denny,  24 
Dictionary     of  Architecture, 

Weak  and  Hunt,  63 

 Painters,  Daryl,  63 

Direct  Current  Machines,  Sheldon 

and  Masjn,  29 
Discount  Guide,  Harben,  51 
Drainage  of  Lands,  Clark,  13 

 (Mine),  Michell,  25 

Draining  &  Embanking,  Scott, 

54 

Drawing  Instruments,  Heather, 

61 

 Rules  on,  Pyne,  34 

Dwelling  Houses,  Brooks,  32 
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Dynamic  Electricity,  Atkinson, 

31 

Dynamo  Construction,  Urquhart, 

30 

 How  to  Make,  Crojts,  30 

 Management,  Pater  son,  29 

 Motor    and  Switchboard 

Circuits,  Bowker,  29 


Earthwork,  Graham,  16 
 Tables,  Broadhent  6^  Cam- 
pin,  16 

 Tables,  Buck,  16 

Earthy  Minerals,  Davies,  25 
Electrical  Calculations,  Atkinson^ 

30 

 Conductors,  Perrine,  29 

 Dictionary,  Sloane,  30 

 Engineering,  Alexander,  28 

 Sewell,  28 

  Machinery,  20 

 Pocket  Book,  Kempe,  30 

 Transmission,  Abbott,  28 

Electricity  Applied  to  Mining, 
Lupton,  Parr,  6-  Perkin,  26,  29 

 Lardner  and  Foster,  42 

 Text-Book,  Noad,  31 

Electric  Light  Fitting,  Urquhart, 

 Light,  Knight,  30 

 Light,  Urquhart,  30 

 Lighting,  S win  ton,  30 

 Ship-Lighting,  Urquhart,  31 

 Telegraph,  Lardner,  42 

Electro-Metallurgy,  Watt,  46 

 Plating,  Urquhart,  46 

 Plating,  Watt  and  Philip,  46 

 Typing,  Urquhart,  46 

Embroiderer's  Design,  Delamotte, 

40 

Engine-Driving  Life,  Reynolds,  6 
Engineering  Chemistry,  Phillips, 

43 

 Drawing,  Maxton,  8 

 Estimates,  9 

'  Progress,  Himher,  18 

 Standards'  Committee, 

19,  20 


Engineering  Tools,  Horner,  2 
Engineer's  Assistant,  Templeton, 

8 

 Companion,  Edivards,  8 

 Field  Book,  Haskoll,  14 

 Handbook,  Hntton,  4 

 Pocket-Book,  Clark,  7 

 Reference  Book,  Foley,  2 

 Turning,  Horner,  2 

 Year  Book,  Kempe,  7 

Engineman's  Companion,  Rey- 
nolds, 6 
Estate  Tables,  Inwood,  57 
Euclid,  Law,  59 
Every  Man's  Own  Lawyer,  62 
Excavating,  Prelini,  15 
Explosives,  Eissler,  43 
 Nitro,  Sanford,  43 


Factory   Accounts,    Garcke  6^ 

F^//5,  50 

Farm  Acct.  Book,  Woodman^  56 

 •  Buildings,  Seott,  32 

 Engineering,  5fo/^,  54 

 Management,  Burn,  54 

 Roads,  &c.,  Scott,  54 

Farmers'  Tables,  Francis,  55 
Farming  Economy,  Burn,  55 

 Outlines,  Burn,  54 

 Small,  Bwr^/,  53 

Fertilisers,  &c..  Dyer,  53 
Field  Coils  (Electrical),  20 

 Fortification,  Knollys,  63 

 Implements,  Scott,  54 

Fields  of  Gt.  Britain,  Cleii.ents, 

53 

Fires  &  Fire  Engines,  Young,  11 
Flour,  Kick  and  Powlcs,  47 
Forestry,  Curtis,  37 
Foundations,  &c.,  Dobson,  19 
French  Polishing,  Bitmcad,  48 
Fruit  Trees,  D?^  Breuil,  56 
Fuel,  Williams  and  Clark,  10 
Fuels,  Phillips,  10 


Garden,  Forcing,  Wood,  36 
 Receipts,  Q?///^,  56 
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Gardening,  Good,  Wood,  56 

 Ladies',  Wood,  56 

 Multum-in-Parvo,  Wood,  56 

Gas  and  Oil  Engines,  i5ale,  6 

 Engines,  Goodeve,  6 

  Engines,  Mathot,  6 

 Engine  Handbook,  Roberts, 

6 

 Engineer's   Pocket  Book, 

O'Connor,  43 

 Fitting,  Black,  47 

 Producer  Plants,  Mathot,  6 

 Works,  Hughes,  18 

Gauge  Length,  Unwin,  19 
Geology,  Historical,  Tate,  28 

 Physical,  Tate,  28 

•  Tate,  28 

Geometry,  Tarn,  17 

 Analytical,  Hann,  60 

 Descriptive,  Heather,  60 

 Technical,  Sprague,  17 

 of  Compasses,  ^jj^ni^,  17 

 Plane,  Heather,  60 

Girders  (Iron),  Buck,  17 

Glass    Staining,    Gessert  and 

Fromberg,  41 
Gold  Assaying,  Phillips,  24 

 and  Silver,  Merritt,  24 

•  Metallurgy  of.  Eissler,  24 

 Prospecting,  Rankin,  23 

Goldsmith's  Handbook,  G^^,  46 

 and  Silversmith,  Gee,  46 

Grafting  and  Budding,  Baltet,  57 
Granites.  Harris,  27 
Grazier,  Complete,  Fream,  52 


Hall  Marking  Jewellery,  Gee,  46 
Handrailing,  Collings,  38 

 Goldthorp,  38 

Hay  &  Straw  Measurer,  Steele, 

55 

Health  Officer,  Willoughby ,  36 
Heat  (Expansion  by),  Keily,  18 
Heat,  Lardner  and  Loewy,  41 
Heating  by  Hot  Water,  Jo7ies, 

33 

Hints  to  Architects,  Wight-wick 

and  Guillaume,  35 
Hoisting  Machinery,  Horner,  1 
Hoisting    &    Conveying  Ma- 
chinery, Zimmer,  i 


Horology,  Saunter,  45 
Horticulture,  Newsham,  56 
House  Decoration,  Facey,  39 
 Owner's  Estimator,  Simon, 

.    .  34 

 Pamtmg,  Davidson,  39 

■  Property,  Tarbuck,  34 

Hydraulic  Manual,  Jackson,  13 

 Engineering,  Marks,  13 

 Tables,  Neville,  13 

Hydrostatics,  Lardner,  41 


Illumination,  Delamotte,  40 
India  Rubber,  Johnson,  44,  57 
Indian  Railway  Locomotives,  19 
Inflammable  Gas,  Clowes,  27 
Insulating     Materials  (Elec- 
trical), 20 
Inwood's  Estate  Tables,  57 
Iron       Trades  Companion, 
Downie,  50 

 and  Steel,  Hoare,  8 

 ,  Metallurgy  of,  Baiierman, 

25 

 Ores,  Kendall,  25 

 Plate     Weight  Tables, 

Burlinson  and  Simpson,  51 
Irrigation,  Maivson,  11 

 and  Water  Supply,  Scott, 

54 


Jewellers  Assistant,  Gee,  46 
Joints  (Builders'),  Christy,  38 
Journalism,  Mackie,  63 


Key  to  Haddon's  Algebra,  60 

 to  Young's  Arithmetic,  60 

Kitchen  Gardening,  Glenny,  56 


Labour  Contracts.  Gibbons,  62 

 Disputes,  Jeans,  63 

Land  Improving,  Ewart,  58 

 Ready  Reckoner,  Arman^ 

55 

— —  (Reclamation  of),  Beazeley, 
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Land,  Valuing  and  Improving, 
Hudson  and  Eivart,  59 

 Valuing,  Hudson,  59 

Landed  Estates,  Burn,  54 
Lathe  Work,  Hasluck,  9 
Laundry  Management,  48 
Lawyer,  Every  Man's  Own,  62 
Lead  (Argentiferous),  Eissler,  25 
Leather  Manufacture,  Watt,  45 
Letter  Painting,  Badenoch,  40 
Levelling,  Simms,  15 
Light,  Tarn,  35 
Light  Railways,  Calthrop,  11 
Lightning  Conductors,  Hedges,  33 
Limes,  Cements,  Burnell,  34 
Locks,  Tomlinson,  48 
Locomotive  Engine,  Stretton,  5 

 Engine,  Weatherhurn,  5 

 ■  Engine  Driving,  Reynolds,  5 

 Engineer,  Reynolds,  5 

 Engines,  Dempsey,  5 

Locomotives  for  Indian  Rail- 
ways, 19 
Logarithms,  Law,  59 


Machine    Shop    Tools,  Van 

Dervoort,  2 
Machinery,  Details,  Campin,  9 
Marble  Decoration,  Blagrove,  40 
Marine  Engineering,  Brewer,  21 

 Engineer,  Wannan,  21 

  Engineer's  Pocket  Book, 

Wannan,  21 
Marine  Engines  &  Boilers,  Bauer, 
Donl'in  and  Robertson,  20 

 Engines,  Murray,  21 

Market  Gardening,  Shaw,  56 
Masonry,  Purchase,  33 
;         and   Stone-Cutting,  Dob- 
son,  33 

 Dams,  Courtney,  13 

Masting  and  Rigging,  Kipping,22 
Materials,  Campin,  18 

 (Strength  of),  Barlow,  18 

 Handling  of,  Zimmer,  1 

Mathematical  Insts.,  Heather,  61 

 Heather     Walmisley,  61 

  Tables,  Law  and  Young, 

23,  59 

Mathematics,  Campin,  59 
Measures,  Weights,  &c.,  Wool' 
house,  63 


Measuring     Builders'  Work, 

Dobs  on  and  Tarn,  34 

 Timber,  Sec,  Horton,  34 

Meat  Production,  Eivart,  52 
Mechanical  Dentistry,  Himter,  47 

 Engineering,  Campin,  9 

  Handling     of  Material, 

Zimmer,  i 

 Terms,  Lochwood,  8 

Mechanics,  Hughes,  9 

 Lardner  and  Loewy,  41 

 Tomlinson,  10 

 of  Air  Machinery,  Weisbach, 

10,  23 

 (Tables  for),  Smith,  8 

Mechanics'    Companion,  Tem- 
pleton  and  Hutton,  7 

 Workshop,  Hasluck,  49 

Mechanism,  Baker,  10 
Mensuration  &  Gauging,  Mant, 

42 

 and  Measuring,  Baker,  17 

Metal  Turning,  Hasluck,  49 
Metalliferous  Minerals,  Davies, 

25 

 Mining  Machinery,  Davies, 

23 

Metric  Tables,  Doivling,  50 
Metrology,  Jackson,  50 
Microscope,  Van  Heurck,  41 
Milk,  Cheese,  &c.,  Oliver,  53 
Millers'      Ready  Reckoner, 

Hutton,  55 
Milling  Machines,  Horner,  1 
Mine  Drainage,  Michell,  25 
Mines  of  the  Rand,  Denny,  23 
Mineral  Surveyor,  Lintern,  28 
Mineralogy,  Ramsay,  28 
Miners'  Handbook,  Milne,  25 

 Pocket  Book,  Power,  25 

Mining,  British,  Hunt,  25 

  Calculations,     0' Donahue, 

27 

 Chemistry  of,  Byrom,  27 

 Students,  Notes  for,  M^n- 

26 

 Tools,  Morgans,  27 

  and  Quarrying,  Collins,  27 

Model  Engineer,  Hasluck,  49 
MoUusca,  H^co^iziyaf^?,  41 
Motor  Cars,  Tayler,  11,  48 
  Vehicles,  Tayler^  11 
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Museum  of   Science  and  Art, 

Lardner,  42 
Music,  Spencer,  64 


Natural  Philosophy,  Tomlinson, 

63 

 for  Schools,  Lardner, 

42 

Naval  Architect's  Pocket  Book, 
Mackrow,  21 

 Architecture,  Peake,  22 

Navigation,  Young,  23 

 Greenwood  and  Rosser,  22 

 Practical,  23 


Oil  Fields  of  Russia,  Thompson, 
23,  42 

Oils,  Analysis  of,  Wright,  42 
Optical  Instruments,  Heather,  61 
Optics,  Lardner  6-  Harding,  42 
Organ  Building,  Dickson,  48 
Oriental    Manuals   and  Text- 
books, 51 

Packing  Case  Tables,  Richard- 
son, 38 

Painting,  Gnllick  6-  Timhs,  41 
Paper,  Parkinson,  44 

 Making,  Clapperton,  44 

 •  ■  Watty  44 

Pastr37COok's  Guide,  Wells,  48 
Patents,  Hardingham,  63 
Pattern  yi3kir\g,Hasliick,  49 

 Horner,  8 

Perspective,  Ferguson,  34 

 P)/;e^,  34 

Pianoforte,  Spencer,  64 

Pioneer  Engineering,  Dobson,  15 

Pipe  Flanges,  19 

  Threads,  20 

Plastering,  Kemp,  33 

Plating  &  Boilermaking,  //o;'- 

w^r,  3 
Plumbing,  Buchan,  33 

 Lawler,  33 

Pneumatics,  Tomlinson,  19 
Pocketbook,  Agriculturist's, 

5n^A/,  58 

 Ewart,  58 

 Francis,  55 

 Hudson,  59 


Pocketbook,  Agriculturist's, 
McConnell,  55 

 Auctioneer's,  Wheeler,  58 

 Builder's,  Beaton,  34 

 Electrical,  Kempe,  30 

 Engineer's,  Clark,  7.^ 

 Edwards,  8 

 Fletcher,  8 

 Hasluck,  9 

 Kempe,  7 

 Smith,  8 

 Templeton,  7 

 Engineman's,  Reynolds,  6] 

 Gas  Engineer's,  O'Connor, 

43 

 Health  Officer's,  Willoughhy. 

36 

 Marme  Engineer's,  Mack- 
row,  21 

  Wannan,  21 

 of       Mensuration  and 

Measuring,  ikfaw/^,  42 

 Miner's,  Milne,  25 

 Power,  25 

 Mining  Prospector's, 

Anderson,  24 

 ■  Merritt,  24 

 —  Rankin,  23 

 of  Refrigeration,  Tayler,  10 

Pole  Plantations,  Bright,  58 
Portable  Engine,  Wanshrough,  5 
Portland    Cement,    F^izya  aw^f 
Butler,  34 

 Specification,  20 

Portuguese  Dictionary,  Elwes,  64 

 Grammar,  Elwes,  64 

Potatoes,  Pm/i;,  57 
Private  Bills,  Macassey,  63 
Producer-Gas  Plants,  Mathot,  6 
Prospector's  Handbook,  Ander- 
son, 24 

Pumps  and  Pumping,  jB^j/^,  10 


Quantities  (Builders'),  Beaton,  34 

Railway  Brakes,  Reynolds,  5 

  Rails,  Bull-headed,  19 

    Flat  Bottomed,  20 

  Working,  Stretton,  19 

Reclamation  of  Land,  Beazeley, 
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Refrigerating  Machinery.  Tay- 
lev,  10 

Refrigeration,  Tayler,  10 

 (Pocket  Book),  Tayler,  10 

River  Bars,  Mann,  13 
Roads  and  Streets,  Law,  15 
Roof  Carpentry,  Collings,  38 
Roofs,  Construction  of.  Tarn,  18 
Rothamsted  Experiments, 

Tipper,  53 
Rubber  Hand  Stamps,  Sloane,  44 


Sailmaking,  Kipping,  22 

 Sadler,  22 

Sanitary  Work,  Slagg,  36 
Savouries  and  Sweets,  Allen,  48 
Saw  Mills,  Bale,  37 
Screw  Threads,  20 

 Hasluck,  9 

Sea  Terms,  Pirrie,  22 
Sewage,  Irrigation,  Burn,  55 

 Purification,  Barwise,  36 

Sewing  Machinery,  Urquhart,  48 
Sheep  (The),  Spooner,  52 
Sheet-Metal  Work,  Crane,  47 

 Work,  Warn  &>  Horner,  47 

Shoring,  Blagrove,  32 

Ship  Building,  Sommerfeldt,  22 

 Ger mdin,  Felskowski,  22 

Ships  and  Boats,  Bland,  22 
Silver,  Metallurgy  of,  Eissler,  24 
Silversmith's  Handbook,  Gee,  46 
Slate  Quarrying,  Davies,  27 
Slide  Rule,  Ho  are,  59 
Smithy  and  Forge,  Crane,  9 
Soap  Making,  IFa^^,  45 
Soils,  Burn,  53 

Spanish  Dictionary,  Ehves,  64 

 Grammar,  Elives,  64 

Specifications,  Bartholomew,  32 

 in  Detail,  Mtrr^j/,  31 

Star  Groups,  Gore,  41 
Statics,  Grail  am,  17 

 and  Dynamics,  Baker,  61 

Stationary     Engine  Driving, 
Reynolds,  6 

 Steam  Engines,  Hurst,  6 

Steam  and  Machinery  Manage- 
ment, Bale,  6 
- —  and  Steam  Engine,  Clark ^  10 


Steam  Boiler  Construction, 

Hutton,  3 

 Boilers,  Armstrong,  4 

 Wilson,  3 

 Engine,  Baker,  5 

 Goodeve,  4 

 Haeder  and  P'o ivies,  5 

■  ■  Lardner,  5 

 Safe  Use  of,  6 

Steel  (Structural)  Specifications, 

20 

Stone     Working  Machinery, 
Bale,  II 

Strains  in  Girders,  Humber,  17 

■  on  Ironwork,  Shields,  17 

Structural    Steel    for  Marine 
Boilers,  20 

 Shipbuilding,  20 

Submarine  Telegraphs,  Bright, 

30 

Superficial  Measurement, 

Haw  kings,  38 
Survey  Practice,  Jackson,  14 
Surveying,  Baker  and  Dixon,  14 

 Frome  and  Warren,  15 

 Instruments,  Heather,  61 

 Land  &  Marine,  Haskoll,  14 

 Subterraneous,  Fenwick,  28 

  Usill,  14 

  Whitelaw,  14 

 with    Tacheometer,  Ken- 
nedy, 14 


Tanning,  Flemming,  45 
Tea  Machinery,  Tayler,  47 
Technical  Guide,  Beaton,  34 

 Terms,  Fletcher,  8 

Telegraph  Material,  20 
Temperature  Experiments  on 

Electrical  Machines,  20 
Temperature    Experiments  on 

Insulating  Materials,  20 
Timber  Importer,  Grandy,  38 

 Merchant,  Dowsing,  38 

 Richardson,  38 

Toothed  Gearing,  Horner,  9 
Tramway  Poles,  19 

 Rails  and  Fish  Plates,  19 

Tramways,  Clark,  16 
Transmission     by  Electricity, 

Atkinson,  29 
Traverse  Tables,  Lintern,  28 
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Tree  Planter,  Wood,  57 

 Pruner,  Wood^  57 

Trigonometry,  Plane,  Hann,  60 

 Spherical,  Hann,  60 

Trolley  Groove  and  Wire,  20 
Trusses,  Griffiths,  18 
Tunnelling,  Prelini  and  Hill,  15 

 Simons  and  Clark,  1 5 

Tunnel  Shafts,  Buck,  16 
Turning,  Engineers',  Horner,  2 

 Lathe,  Hasluck,  9 

 Metal,  Hasluck,  49 

 Wood,  Hasluck,  49 


Ventilation  of  Buildings,  Biichan, 

36 

Villa  Architecture,  Wtckes,  35 
Visible  Universe,  Gcf^,  41 
Vitruvius'  Architecture,  Givilt, 

35 

Wages  Table,  Garhutt,  51 


Watch  Jobbing,  Hasluck,  49 

 Maker,  Saunier,  45 

 Repairing,  Garrard,  45 

Watches,  History  of,  Kendal,  46 
Water  Purification,  Rideal,  36 

 Engineering,  Slagg,  12,  36 

 Power  of,  Glynn,  13 

 Supply,  Humher,  12,  36 

 ■  Greenwell   and  Curry, 

12,  36 

 Supply  of  Towns,  Burton, 

12,  36 

Waterworks,  Hughes,  13 
Well-Sinking,  Sivindell,  13 
Wireless  Telegraphy,  Seivall,  30 
Wood  Carving  for  Amateurs,  41 

 Engraving,  Brown,  48 

 Turning,  Hasluck,  49 

Woods  and  Marbles,  Imitation 

of.  Van  der  Burg,  39 
Woodworking,  Hasluck,  49 

 Machinery,  37 

Workshop  Practice,  Winton,  9 
Works'  Manager,  Hutton,  3 
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